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APPARATUS FOR RADIALLY EXPANDING AND PLASTICALLY DEFORMING A 

TUBULAR MEMBER 
Cross Reference To Related Applications 
[0001] The present application claims the benefit of the filing date of U.S. provisional 
patent application serial no. 60/461,094, attorney docket no. 25791.272, filed on 4/8/2003, 
the disclosure of which is incorporated herein by reference. 

[0002] The present application is a continuation-in-part of the following: (1) PCT patent 
application serial number PCTAJS02/36157, attorney docket number 25791.87.02, filed on 
1 1/12/2002, (2) PCT patent application serial number PCT/US02/36267, attorney docket 
number 25791 .88.02, filed on 1 1/12/2002. (3) PCT patent application serial number 
PCT/US03/04837, attorney docket number 25791.95.02, filed on 2/29/2003, (4) PCT patent 
application serial number PCTAJS03/29859. attorney docket no. 25791.102.02. filed on 
9/22/2003, (5) PCT patent application serial number PCT/US03/14153, attorney docket 
number 25791.104.02, filed on 11/13/2003, (6) PCT patent application serial number 
PCT/US03/18530, attorney docket number 25791.108.02, filed on 6/11/2003. (7) PCT patent 
application serial number PCT/US03/29858. attorney "docket number 25791 .1 12.02, (8) PCT 
patent application serial number PCT/US03/29460, attorney docket number 25791.1 14.02, 
filed on 9/23/2003, filed on 9/22/2003, (9) PCT patent application serial number 
PCT/US04 / attorney docket number 25791. 253.02, filed on 3/11/2004, (10) 

PCT patent application serial number PCT/US04/ , attorney docket number 

25791.260.02, filed on 3/26/2004, (11) PCT patent application serial number 

PCT/US04/ _, attorney docket number 25791.270.02, filed on 4/2/2004. and (12) PCT 

patent application serial number PCT/273.02. filed on 4/5/2004, the disclosures of which are 
incorporated herein by reference. 

[0003] This application is related to the following co-pending applications: (1 ) U.S. 
Patent Number 6,497,289, which was filed as U.S. Patent Application serial no. 09/454,139, 
attorney docket no. 25791.O3.02, filed on 12/3/1999, which claims priority from provisional 
application 60/11 1,293, filed on 12/7/98, (2) U.S. patent application serial no. 09/510,913, 
attorney docket no. 25791 .7.02. filed on 2/23/2000. which claims priority from provisional 
application 60/121.702. filed on 2/25/99, (3) U.S. patent application serial no. 09/502,350, 
attorney docket no. 25791 .8:02, filed on 2/1 0/2000, which claims priority from provisional 
application 60/119.611. filed on 2/11/99. (4) U.S. patent no. 6,328,113. which was filed as 
U.S. Patent Application serial number 09/440,338, attorney docket number 25791.9.02, filed 
. on 11/15/99, which claims priority from provisional application 60/108,558, filed on 11/16/98. 
(5) U.S. patent application serial no. 10/169.434. attorney docket no. 25791.10.04. filed on 
7/1/02, which claims priority from provisional application 60/183,546. filed on 2/18/00, (6) 
U.S. patent application serial no. 09/523,468, attorney docket no. 25791.11.02, filed on 
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3/10/2000, which claims priority from provisional application 60/124,042, filed on 3/11/99, (7) 

U.S. patent number 6,568,471, which was filed as patent application serial no. 09/512,895, 

attorney docket no. 25791.12.02, filed on 2/24/2000, which claims priority from provisional 

application 60/121,841 , filed on 2/26/99, (8) U.S. patent number 6,575,240, which was filed 

as patent application serial no. 09/511,941, attorney docket no. 25791.16.02, filed on 

2/24/2000, which claims priority from provisional application 60/121,907, filed on 2/26/99, (9) 

U.S. patent number 6,557,640, which was filed as patent application serial no. 09/588,946, 

attorney docket no. 25791.17.02, filed on 6/7/2000, which claims priority from provisional 

application 60/137,998, filed on 6/7/99, (10) U.S. patent application serial no. 09/981,916, 

attorney docket no. 25791.18, filed on 10/18/01 as a continuation-in-part application of U.S. 

patent no. 6,328,113, which was filed as U.S. Patent Application serial number 09/440,338, 

attorney docket number 25791.9.02, filed on 1 1/15/99, which claims priority from provisional 

application 60/108,558, filed on 11/16/98, (11) U.S. patent number 6,604,763, which was 

filed as application serial no. 09/559,122, attorney docket no. 25791.23.02, filed on 

4/26/2Q00, which claims priority from provisional application 60/131,106, filed on 4/26/99, 

(12) U.S. patent application serial no. 10/030,593, attorney docket no. 25791.25.08, filed on 

1/8/02, which claims priority from provisional application 60/146,203, filed on 7/29/99, (13) 

U.S. provisional patent application serial no. 60/143,039, attorney docket no. 25791.26, filed 

on 7/9/99, (14) U.S. patent application serial no. 10/111,982, attorney docket no. 

25791.27.08, filed on 4/30/02, which claims priority from provisional patent application serial 

no. 60/162,671, attorney docket no. 25791.27, filed on 11/1/1999, (15) U.S. provisional 

patent application serial no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999, 

(16) U.S. provisional patent application serial no. 60/438, 828, attorney docket no. 25791.31, 

filed on 1/9/03, (17) U.S. patent number 6,564,875, which was filed as application serial no. 

09/679,907, attorney docket no. 25791.34.02, on 10/5/00, which claims priority from 

provisional patent application serial no. 60/159,082, attorney docket no. 25791.34, filed on 

10/12/1999, (18) U.S. patent application serial no. 10/089,419, filed on 3/27/02, attorney 

docket no. 25791.36.03, which claims priority from provisional patent application serial no. 

60/159,039, attorney docket no. 25791.36, filed on 10/12/1999, (19) U.S. patent application 

serial no. 09/679,906, filed on 10/5/00, attorney docket no. 25791.37.02, which claims 

priority from provisional patent application serial no. 60/159,033, attorney docket no. 

25791.37, filed on 10/12/1999, (20) U.S. patent application serial no. 10/303,992, filed on 

11/22/02, attorney docket no. 25791.38.07, which claims priority from provisional patent 

application serial no. 60/212,359, attorney docket no. 25791.38, filed on 6/19/2000, (21) U.S. 

provisional patent application serial no. 60/165,228, attorney docket no. 25791.39, filed on 

11/12/1999, (22) U.S. provisional patent application serial no. 60/455,051, attorney docket 

no 25791.40, filed on 3/14/03, (23) PCT application US02/2477, filed on 6/26/02, attorney 
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docket no. 25791.44.02, which claims priority from U.S. provisional patent application serial 
no. 60/303,711, attorney docket no. 25791.44, filed on 7/6/01, (24) U.S. patent application 
serial no. 10/31 1,412, filed on 12/12/02, attorney docket no. 25791 .45.07, which claims 
priority from provisional patent application serial no. 60/221,443, attorney docket no. 
25791.45, filed on 7/28/2000, (25) U.S. patent application serial no. 10/, filed on 12/18/02, 
attorney docket no. 25791.46.07, which claims priority from provisional patent application 
serial no. 60/221,645. attorney docket no. 25791.46, filed on 7/28/2000, (26) U.S. patent 
application serial no. 10/322,947, filed on 1/22/03, attorney docket no. 25791.47.03, which 
claims priority from provisional patent application serial no. 60/233,638, attorney docket no. 
25791 .47, filed on 9/18/2000, (27) U.S. patent application serial no. 10/406,648, filed on 
3/31/03, attorney docket no. 25791.48.06, which claims priority from provisional patent 
application serial no. 60/237,334, attorney docket no. 25791.48, filed on 10/2/2000, (28) PCT 
application US02/04353, filed on 2/14/02, attorney docket no. 25791.50.02, which claims 
priority from U.S. provisional patent application serial no. 60/270,007, attorney docket no. 
25791.50, filed on 2/20/2001, (29) U.S. patent application serial no. 10/465,835, filed on 
6/13/03, attorney docket no. 25791.51.06, which claims priority from provisional patent 
application serial no. 60/262,434, attorney docket no. 25791.51, filed on 1/17/2001, (30) U.S. 
patent application serial no. 10/465,831, filed on 6/13/03, attorney docket no. 25791.52.06, 
which claims priority from U.S. provisional patent application serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001, (31) U.S. provisional patent application serial no. 
60/452,303, filed on 3/5/03, attorney docket no. 25791.53, (32) U.S. patent number 
6,470,966, which was filed as patent application serial number 09/850,093, filed on 5/7/01, 
attorney docket no. 25791.55, as a divisional application of U.S. Patent Number 6,497,289, 
which was filed as U.S. Patent Application serial no. 09/454,139, attorney docket no. 
25791.03.02, filed on 12/3/1999, which claims priority from provisional application 
60/1 1 1 ,293, filed on 1 2/7/98, (33) U.S. patent number 6,561 ,227, which was filed as patent 
application serial number 09/852,026 , filed on 5/9/01, attorney docket no. 25791.56, as a 
divisional application of U.S. Patent Number 6,497,289, which was filed as U.S.,Patent 
Application serial no. 09/454.139, attorney docket no. 25791.03.02, filed on 12/3/1999. which 
claims priority from provisional application 60/111,293, filed on 12/7/98, (34) U.S. patent 
application serial number 09/852,027, filed on 5/9/01, attorney docket no. 25791.57, as a 
divisional application of U.S. Patent Number 6,497,289, which was filed as U.S. Patent 
Application serial no. 09/454,139, attorney docket no. 25791.03.02, filed on 12/3/1999, which 
claims priority from provisional application 60/111,293, filed on 12/7798, (35) PCT Application 
US02/25608, attorney docket no. 25791.58.02, filed on 8/13/02, which claims priority from 
provisional application 60/318,021 . filed on 9/7/01 , attorney docket no. 25791.58, (36) PCT 
Application US02724399, attorney docket no. 25791.59.02, filed on 8/1/02, which claims 
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priority from U.S. provisional patent application serial no. 60/313,453, attorney docket no. 
25791 .59, filed on 8/20/2001 , (37) PCT Application US02/29856, attorney docket no. 
25791.60.02, filed on 9/19/02, which claims priority from U.S. provisional patent application 
serial no. 60/326,886, attorney docket no. 25791.60, filed on 10/3/2001, (38) PCT 
Application US02/20256, attorney docket no. 25791 .61.02, filed on 6/26/02. which claims 
priority from U.S. provisional patent application serial no. 60/303.740, attorney docket no. 
25791.61 , filed on 7/6/2001. (39) U.S. patent application serial no. 09/962,469. filed on 
9/25/01 . attorney docket no. 25791 .62. which is a divisional of U.S. patent application serial 
no. 09/523.468, attorney docket no. 25791.11.02. filed on 3/10/2000. which claims priority 
from provisional application 60/124.042. filed on 3/1 1/99. (40) U.S. patent application serial 
no. 09/962,470, filed on 9/25/01. attorney docket no. 25791 .63, which is a divisional of U.S. 
patent application serial no. 09/523,468. attorney docket no. 25791.11.02, filed on 
3/10/2000. which claims priority from provisional application 60/124,042. filed on 3/11/99, 
(41) U.S. patent application serial no. 09/962.471. filed on 9/25/01 , attorney docket no. 
25791.64, which is a divisional of U.S. patent application serial no. 09/523,468, attorney 
docket no. 25791.11.02. filed on 3/10/2000. which claims priority from provisional application 
60/124,042, filed on 3/11/99, (42) U.S. patent application serial no. 09/962.467. filed on 
9/25/01. attorney docket no. 25791.65. which is a divisional of U.S. patent application serial 
no 09/523.468. attorney docket no. 25791.11.02. filed on 3/10/2000, which claims priority 
from provisional application 60/124.042, filed on 3/11/99. (43) U.S. patent application serial 
no. 09/962,468, filed on 9/25/01. attorney docket no. 25791.66. which is a divisional of U.S. 
patent application serial no. 09/523.468. attorney docket no. 25791 .1 1 .02, filed on 
3/10/2000. which claims priority from provisional application 60/124,042, filed on 3/11/99, 
(44) PCT application US 02/25727. filed on 8/14/02, attorney docket no. 25791.67.03, which 
claims priority from U.S. provisional patent application serial no. 60/317,985. attorney docket 
no 25791.67, filed on 9/6/2001. and U.S. provisional patent application serial no. 
60/318.386. attorney docket no. 25791.67.02. filed on 9/10/2001. (45) PCT application US 
02/39425. filed on 12/10/02. attorney docket no. 25791.68.02. which claims priority from 
U.S. provisional patent application serial no. 60/343.674 , attorney docket no. 25791.68, 
filed on 12/27/2001. (46) U.S. utility patent application serial no. 09/969.922. attorney docket 
no. 25791.69. filed on 10/3/2001, which is a continuation-in-part application of U.S. patent 
no. 6.328,113, which was filed as U.S. Patent Application serial number 09/440.338, 
attorney docket number 25791.9.02. filed on 11/15/99. which claims priority from provisional 
application 60/108.558. filed on 11/16/98, (47) U.S. utility patent application serial no. 
10/516,467, attorney docket no. 25791.70. filed on 12/40/01. which is a continuation 
application of U.S. utility patent application serial no. 09/969,922, attorney docket no. 
25791 .69, filed on 10/3/2001. which is a continuation-in-part application of U.S. patent no. 
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6,328, 1 1 3, which was filed as U.S. Patent Application serial number 09/440,338, attorney 
docket number 25791 .9.02, filed on 1 1/1 5/99, which claims priority from provisional 
application 60/108.558, filed on 11/16/98, (48) PCT application US 03/00609, filed on 1/9/03, 
attorney docket no. 25791.71.02, which claims priority from U.S. provisional patent 
application serial no. 60/357,372 . attorney docket no. 25791.71, filed on 2/15/02, (49) U.S. . 
patent application serial no. 10/074,703, attorney docket no. 25791.74, filed on 2/12/02, 
which is a divisional of U.S. patent number 6,568,471 , which was filed as patent application 
serial no. 09/512,895, attorney docket no. 25791 .1 2.02, filed on 2/24/2000, which claims 
priority from provisional application 60/121,841, filed on 2/26799, (50) U.S. patent application 
serial no. 10/074,244, attorney docket no. 25791.75, filed on 2/12/02, which is a divisional of 
U.S. patent number 6,568,471, which was filed as patent application serial no. 09/512,895, 
attorney docket no. 25791.12.02, filed on 2/24/2000, which claims priority from provisional 
application 60/121,841, filed on 2/26/99, (51) U.S. patent application serial no. 10/076,660, 
attorney docket no. 25791.76, filed on 2/15/02, which is a divisional of U.S. patent number 
6,568,471, which was filed as patent application serial no. 09/512,895, attorney docket no. 
25791 . 1 2.02, filed on 2/24/2000, which claims priority from provisional application 
60/121.841, filed on 2/26/99, (52) U.S. patent application serial no. 10/076,661, attorney 
docket no. 25791 .77, filed on 2/15/02. which is a divisional of U.S. patent number 
6,568,471, which was filed as patent application serial no. 09/512,895, attorney docket no. 
25791.12.02, filed on 2/24/2000, which claims priority from provisional application 
60/121.841 . filed on 2/26/99. (53) U.S. patent application serial no. 10/076,659, attorney 
docket no. 25791 .78, filed on 2/15/02, which is a divisional of U.S. patent number 
6,568,471 , which was filed as patent application serial no. 09/512.895, attorney docket no. 
25791.12.02, filed on 2/24/2000, which claims priority from provisional application 
60/121,841, filed on 2/26/99, (54) U.S. patent application serial no. 10/078,928, attorney 
docket no. 25791 .79. filed on 2/20/02, which is a divisional of U.S. patent number 
6,568,471, which was filed as patent application serial no. 09/512.895, attorney docket no. 
25791.12.02, filed on 2/24/2000. which claims priority from provisional application 
60/121.841, filed on 2/26/99, (55) U.S. patent application serial no. 10/078,922, attorney 
docket no. 25791 .80, filed on 2/20/02, which is a divisional of U.S. patent number 
6,568,471, which was filed as patent application serial no. 09/512,895, attorney docket no. 
25791.12.02, filed on 2/24/2000, which claims priority from provisional application 
60/121 .841, filed on 2/26/99, (56) U.S. patent application serial no. 10/078,921, attorney 
docket no. 25791.81, filed on 2/20/02, which is a divisional of U.S. patent number 
6.568,471, which was filed as patent application serial no. 09/512.895, attorney docket no. 
25791.12.02, filed on 2/24/2000, which claims priority from provisional application 
60/121.841. filed on 2/26/99. (57) U.S. patent application serial no. 10/261,928, attorney 
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10/1/02, which is a divisional of U.S. patent number 6,557,640, which was filed as patent 

application serial no. 09/588,946, attorney docket no. 25791.17.02, filed on 6/7/2000, which 

claims priority from provisional application 60/137,998, filed on 6/7/99, (73) U.S. patent 

application serial no. 10/199,524, attorney docket no. 25791.100, filed on 7/19/02, which is 

a continuation of U.S. Patent Number 6,497,289, which was filed as U.S. Patent Application 

serial no. 09/454,139, attorney docket no. 25791.03.02, filed on 12/3/1999, which claims 

priority from provisional application 60/1 1 1 ,293, filed on 12/7/98, (74) PCT application US 

03/10144, filed on 3/28/03, attorney docket no. 25791.101.02, which claims priority from 

. U.S. provisional patent application serial no. 60/372,632, attorney docket no. 25791.101, 

filed on 4/15/02, (75) U.S. provisional patent application serial no. 60/412,542, attorney 

docket no. 25791.102, filed on 9/20/02, (76) PCT application US 03/14153, filed on 5/6/03, 

attorney docket no. 25791.104.02, which claims priority from U.S. provisional patent 

application serial no. 60/380,147, attorney docket no. 25791.104, filed on 5/6/02, (77) PCT 

application US 03/19993, filed on 6/24/03, attorney docket no. 25791.106.02, which claims 

priority from U.S. provisional patent application serial no. 60/397,284, attorney docket no. 

25791.106, filed on 7/19/02, (78) PCT application US 03/13787, filed on 5/5/03, attorney 

docket no. 25791.107.02, which claims priority from U.S. provisional patent application 

serial no. 60/387,486 , attorney docket no. 25791.107, filed on 6/10/02, (79) PCT application 

US 03/18530, filed on 6/11/03, attorney docket no. 25791.108.02, which claims priority from 

U.S. provisional patent application serial no. 60/387,961, attorney docket no. 25791.108, 

filed on 6/12/02, (80) PCT application US 03/20694, filed on 7/1/03, attorney docket no. 

25791.110.02, which claims priority from U.S. provisional patent application serial no. 

60/398,061, attorney docket no. 25791.110, filed on 7/24/02, (81) PCT application US 

03/20870, filed on 7/2/03, attorney docket no. 25791 .1 1 1 .02, which claims priority from U.S. 

provisional patent application serial no. 60/399,240, attorney docket no. 25791.111, filed on 

7/29/02, (82) U.S. provisional patent application serial no. 60/412,487, attorney docket no. 
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25791.112, filed on 9/20/02, (83) U.S. provisional patent application serial no. 60/412,488, 

attorney docket no. 25791.1 14, filed on 9/20/02, (84) U.S. patent application serial no. 

10/280,356, attorney docket no. 25791 .115, filed on 10/25/02, which is a continuation of _ 

U.S. patent number 6,470,966, which was filed as patent application serial number 

09/850,093, filed on 5/7/01, attorney docket no. 25791.55, as a divisional application of U.S. 

Patent Number 6,497,289, which was filed as U.S. Patent Application serial no. 09/454,139, 

attorney docket no. 25791.03.02, filed on 12/3/1999, which claims priority from provisional 

application 60/111,293, filed on 12/7/98, (85) U.S. provisional patent application serial no. 

60/412.177, attorney docket no. 25791.117, filed on 9/20/02, (86) U.S. provisional patent 

application serial no. 60/412,653, attorney docket no. 25791.118, filed on 9/20/02, (87) U.S. 

provisional patent application serial no. 60/405,610, attorney docket no. 25791.119, filed on 

8/23/02, (88) U.S. provisional patent application serial no. 60/405,394, attorney docket no. 

25791 .120, filed on 8/23/02, (89) U.S. provisional patent application serial no. 60/412,544, 

attorney docket no. 25791.121, filed on 9/20/02, (90) PCT application US 03/24779, filed on 

8/8/03, attorney docket no. 25791.125.02, which claims priority from U.S. provisional patent 

application serial no. 60/407,442, attorney docket no. 25791.125, filed on 8/30/02, (91) U.S. 

provisional patent application serial no. 60/423,363, attorney docket no. 25791.126, filed on 

12/10/02, (92) U.S. provisional patent application serial no. 60/412,196, attorney docket no. 

25791.127, filed on 9/20/02, (93) U.S. provisional patent application serial no. 60/412,187, 

attorney docket no. 25791.128, filed on 9/20/02, (94) U.S. provisional patent application 

serial no. 60/412.371, attorney docket no. 25791.129, filed on 9/20/02, (95) U.S. patent 

application serial no. 10/382,325, attorney docket no. 25791.145, filed on 3/5/03, which is a 

continuation of U.S. patent number 6,557,640, which was filed as patent application serial 

no. 09/588,946, attorney docket no. 25791.17.02. filed on 6/7/2000, which claims priority 

from provisional application 60/137,998, filed on 6/7/99, (96) U.S. patent application serial 

no. 10/624,842, attorney docket no. 25791.151, filed on 7/22/03, which is a divisional of 

U.S. patent application serial no. 09/502,350, attorney docket no. 25791 .8.02, filed on 

2/1 0/2000, which claims priority from provisional application 60/1 1 9,61 1 , filed on 2/1 1 /99, 

(97) U.S. provisional patent application serial no. 60/431,184, attorney docket no. 

25791.157, filed on 12/5/02, (98) U.S. provisional patent application serial no. 60/448,526. 

attorney docket no. 25791.185, filed on 2/18/03, (99) U.S. provisional patent application 

serial no. 60/461,539, attorney docket no. 25791.186, filed on 4/9/03, (100) U.S. provisional 

patent application serial no. 60/462,750, attorney docket no. 25791.193, filed on 4/14/03, 

(101) U.S. provisional patent application serial no. 60/436,106, attorney docket no. 

25791.200, filed on 12/23/02. (102) U.S. provisional patent application serial no. 60/442,942, 

attorney docket no. 25791.213, filed on 1/27/03, (103) U.S. provisional patent application 

serial no 60/442,938, attorney docket no. 25791.225, filed on 1/27/03. (104) U.S. provisional 
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patent application serial no. 60/418.687, attorney docket no. 25791.228, filed on 4/18/03, 
(105) U.S. provisional patent application serial no. 60/454.896, attorney docket no. 
25791 .236. filed on 3/14/03, (106) U.S. provisional patent application serial no. 60/450,504. 
attorney docket no. 25791.238, filed on 2/26/03, (107) U.S. provisional patent application 
serial no. 60/451.152, attorney docket no. 25791.239, filed on 3/9/03, (108) U.S. provisional 
patent application serial no. 60/455,124, attorney docket no. 25791.241. filed on 3/17/03. 
(109) U.S. provisional patent application serial no. 60/453.678, attorney docket no. 
25791.253, filed on 3/11/03, (110) U.S. patent application serial no. 10/421,682, attorney 
docket no. 25791.256, filed on 4/23/03, which is a continuation of U.S. patent application 
serial no 09/523,468, attorney docket no. 25791.11.02, filed on 3/10/2000, which claims 
priority from provisional application 60/124,042, filed on 3/11/99, (1 1 1) U.S. provisional 
patent application serial no. 60/457,965, attorney docket no. 25791 .260, filed on 3/27/03, 
(112) U.S. provisional patent application serial no. 60/455,718, attorney docket no. 
25791-262, filed on 3/18/03, (113) U.S. patent number 6,550,821 , which was filed as patent 
application serial no. 09/811,734, filed on 3/19/01, (114) U.S. patent application serial no. 
10/436,467, attorney docket no. 25791.268, filed on 5/12/03, which is a continuation of U.S. 
patent number 6,604,763, which was filed as application serial no. 09/559,122, attorney 
docket no. 25791.23.02. filed on 4/26/2000, which claims priority from provisional application 
60/131 .106, filed on 4/26/99, (1 1 5) U.S. provisional patent application serial no. 60/459,776, 
attorney docket no. 25791.270, filed on 4/2/03. (116) U.S. provisional patent application 
serial no 60/461,094, attorney docket no. 25791.272. filed on 4/8/03. (117) U.S. provisional 
patent application serial no. 60/461,038. attorney docket no. 25791.273, filed on 4/7/03. 
(118) U.S. provisional patent application serial no. 60/463.586, attorney docket no. 
25791.277, filed on 4/17/03, (119) U.S. provisional patent application serial no. 60/472,240, 
attorney docket no. 25791.286, filed on 5/20/03, (120) U.S. patent application serial no. 
10/619,285, attorney docket no. 25791 .292, filed on 7/14/03, which is a continuation-in-part 
of U.S.utility patent application serial no. 09/969,922, attorney docket no. 25791.69, filed on 
10/3/2001, which is a continuation-in-part application of U.S. patent no. 6,328.1 13, which 
was filed as U.S. Patent Application serial number 09/440,338, attorney docket number 
25791.9.02, filed on 1 1/15/99, which claims priority from provisional application 60/108,558. 
filed on 1 1/16/98. (121) U.S. utility patent application serial no. 10/418.688. attorney docket 
no 25791 257 which was filed on 4/1 8/03, as a division of U.S. utility patent application 
serial no 09/523.468, attorney docket no. 25791.11.02. filed on 3/10/2000. which claims 
priority from provisional application 60/124.042, filed on 3/11/99, (122) PCX patent 
application serial no. PCT/US04/06246, attorney docket no. 25791 .238.02, filed on 

2/26/2004 (123) PCT patent application serial number PCT/US04/_ , attorney 

docket number 25791.40.02, filed on 3/15/04. (124) PCT patent application serial number 
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PCT/US04/. , attorney docket number 25791 .236.02, filed on 3/15/04, (125) PCT 

patent application serial number PCT/US04/ , attorney docket number 

25791 .262.02, filed on 3/1 8/04, (1 26) PCT patent application serial number 

PCT/US04/ , attorney docket number 25791.253.02, filed on 3/1 1/2004, (127) 

PCT patent application serial number PCT/US04/ . attorney docket number 

25791.260.02, filed on 3/26/2004, (128) PCT patent application serial number 

PCT/US04/ , attorney docket number 25791.270.02, filed on 4/2/2004, and (129) 

PCT patent application serial number PCTAJS04/ , attorney docket number 

25791.273.02, filed on , the disclosures of which are incorporated herein by 

reference. 

Background of the Invention 
[0004] This invention relates generally to oil and gas exploration, and in particular to 
forming and repairing wellbore casings to facilitate oil and gas exploration. 

Summary Of The Invention 
[0005] According to one aspect of the present invention, an apparatus for radially 
expanding and plastically deforming an expandable tubular member is provided that includes 
a support member, a cutting device for cutting the tubular member coupled to the support 
member, and an expansion device for radially expanding and plastically deforming the 
tubular member coupled to the support member. 

[0006] According to another aspect of the present invention, an apparatus for radially 
expanding and plastically deforming an expandable tubular member is provided that includes 
a support member, an expansion device for radially expanding and plastically deforming the 
tubular member coupled to the support member, and an actuator coupled to the support 
member for displacing the expansion device relative to the support member. 
[0007] According to another aspect of the present invention, an apparatus for radially 
expanding and plastically deforming an expandable tubular member is provided that includes 
a support member an expansion device for radially expanding and plastically deforming the 
tubular member coupled to the support member, and a sealing assembly for sealing an 
annulus defined between the support member and the tubular member. 
[0008] According to another aspect of the present invention, an apparatus for radially 
expanding and plastically deforming an expandable tubular member is provided that includes 
a support member, a first expansion device for radially expanding and plastically deforming 
the tubular member coupled to the support member and a second expansion device for 
radially expanding and plastically deforming the tubular member coupled to the support 
member. 

[0009] According to another aspect of the present invention, an apparatus for radially 
expanding and plastically deforming an expandable tubular member is provided that includes 
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a support member an expansion device for radially expanding and plastically deforming the 
tubular member coupled to the support member; and a packer coupled to the support 
member. 

(001 0] According to another aspect of the present invention, an apparatus for radially 
expanding and plastically deforming an expandable tubular member is provided that includes 
a support member, a cutting device for cutting the tubular member coupled to the support 
member, a gripping device for gripping the tubular member coupled to the support member, 
a sealing device for sealing an interface with the tubular member coupled to the support 
member; a locking device for locking the position of the tubular member relative to the 
support member; a first adjustable expansion device for radially expanding and plastically 
deforming the tubular member coupled to the support member, a second adjustable 
expansion device for radially expanding and plastically deforming the tubular member 
coupled to the support member, a packer coupled to the support member; and an actuator 
for displacing one or more of the sealing assembly, first and second adjustable expansion 
devices, and packer relative to the support member. 

[001 1] According to another aspect of the present invention, an apparatus for cutting a 
tubular member is provided that includes a support member, and a plurality of movable 
cutting elements coupled to the support member. 

[001 2] According to another aspect of the present invention, an apparatus for engaging 
a tubular member is provided that includes a support member and a plurality of movable 
elements coupled to the support member. 

[0013] According to another aspect of the present invention, an apparatus for gripping a 
tubular member is provided that includes a plurality of movable gripping elements. 
[0014] According to another aspect of the present invention, an actuator is provided that 
includes a tubular housing; a tubular piston rod movably coupled to and at least partially 
positioned within the housing; a plurality of annular piston chambers defined by the tubular 
housing and the tubular piston rod; and a plurality of tubular pistons coupled to the'tubular 
piston rod, each tubular piston movably positioned within a corresponding annular piston 
chamber. 

[0015] According to another aspect of the present invention, an apparatus for controlling 

a packer is provided that includes a tubular support member, one or more drag blocks 

releasably coupled to the tubular support member and a tubular stinger coupled to the - 

tubular support member for engaging the packer. . - 

[0016] According to another aspect of the present invention, a packer is provided that 

includes a support member defining a passage; a shoe comprising a float valve coupled to 

an end of the support member, one or more compressible packer elements movably coupled 

to the support member; and a sliding sleeve valve movably positioned within the passage of 
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the support member. 

[0017] According to another aspect of the present invention, a method of radially 
expanding and plastically deforming an expandable tubular member within a borehole 
having a preexisting wellbore casing is provided that includes positioning the tubular 
member within the borehole in overlapping relation to the wellbore casing; radially expanding 
and plastically deforming a portion of the tubular member to form a bell section; and radially 
expanding and plastically deforming a portion of the tubular member above the bell section 
comprising a portion of the tubular member that overlaps with the wellbore casing; wherein 
the inside diameter of the bell section is greater than the inside diameter of the radially 
expanded and plastically deformed portion of the tubular member above the bell section. 
[0018] According to another aspect of the present invention, a method for forming a 
mono diameter wellbore casing is provided that includes positioning an adjustable expansion 
device within a first expandable tubular member; supporting the first expandable tubular 
member and the adjustable expansion device within a borehole; lowering the adjustable 
expansion device out of the first expandable tubular member; increasing the outside 
dimension of the adjustable expansion device; displacing the adjustable expansion device 
upwardly relative to the first expandable tubular member m times to radially expand and 
plastically deform m portions of the first expandable tubular member within the borehole; 
positioning the adjustable expansion device within a second expandable tubular member; 
supporting the second expandable tubular member and the adjustable expansion device 
within the borehole in overlapping relation to the first expandable tubular member; lowering 
the adjustable expansion device out of the second expandable tubular member increasing 
the outside dimension of the adjustable expansion device; and displacing the adjustable 
expansion device upwardly relative to the second expandable tubular member n times to 
radially expand and plastically deform n portions of the second expandable tubular member 
within the borehole. 

[001 9] According to another aspect of the present invention, a method for radially 
expanding and plastically deforming an expandable tubular member within a borehole is 
provided that includes positioning an adjustable expansion device within the expandable 
tubular member, supporting the expandable tubular member and the adjustable expansion 
device within the borehole; lowering the adjustable expansion device out of the expandable 
tubular member, increasing the outside dimension of the adjustable expansion device; 
displacing the adjustable expansion "mandrel upwardly relative to the expandable tubular 
member n times to radially expand and plastically deform n portions of the expandable 
tubular member within the borehole; and pressurizing an interior region of the expandable 
tubular member above the adjustable expansion device during the radial expansion and 
plastic deformation of the expandable tubular member within the borehole. 



WO 2004/092527 



PCT/US2004/010712 



[0020] According to another aspect of the present invention, a method for forming a 
mono diameter wellbore casing is provided that includes positioning an adjustable expansion 
device within a first expandable tubular member; supporting the first expandable tubular 
member and the adjustable expansion device within a borehole; lowering the adjustable 
expansion device out of the first expandable tubular member; increasing the outside 
dimension of the adjustable expansion device; displacing the adjustable expansion device 
upwardly relative to the first expandable tubular member m times to radially expand and 
plastically deform m portions of the first expandable tubular member within the borehole; 
pressurizing an interior region of the first expandable tubular member above the adjustable 
expansion device during the radial expansion and plastic deformation of the first expandable 
tubular member within the borehole; positioning the adjustable expansion mandrel within a 
second expandable tubular member, supporting the second expandable tubular member and 
the adjustable expansion mandrel within the borehole in overlapping relation to the first 
expandable tubular member, lowering the adjustable expansion mandrel out of the second 
expandable tubular member; increasing the outside dimension of the adjustable expansion 
mandrel; displacing the adjustable expansion mandrel upwardly relative to the second 
expandable tubular member n times to radially expand and plastically deform n portions of 
the second expandable tubular member within the borehole; and pressurizing an interior 
region of the second expandable tubular member above the adjustable expansion mandrel 
during the radial expansion and plastic deformation of the second expandable tubular 
member within the borehole. 

[0021] According to another aspect of the present invention, a method for radially 

expanding and plastically deforming an expandable tubular member within a borehole is 

provided that includes positioning first and second adjustable expansion devices within the 

expandable tubular member, supporting the expandable tubular member and the first and 

second adjustable expansion devices within the borehole; lowering the first adjustable 

expansion device out of the expandable tubular member; increasing the outside dimension 

of the first adjustable expansion device; displacing the first adjustable expansion device 

upwardly relative to the expandable tubular member to radially expand and plastically 

deform a lower portion of the expandable tubular member; displacing the first adjustable 

expansion device and the second adjustable expansion device downwardly relative to the 

expandable tubular member; decreasing the outside dimension of the first adjustable 

expansion device and increasing the outside dimension of the second adjustable expansion 

device; displacing the second adjustable expansion device upwardly relative to the 

expandable tubular member to radially expand and plastically deform portions of the 

expandable tubular member above the lower portion of the expandable tubular member; 

wherein the outside dimension of the first adjustable expansion device is greater than the 
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outside dimension of the second adjustable expansion device. 

[0022] According to another aspect of the present invention, a method for forming a 
mono diameter wellbore casing is provided that includes positioning first and second 
adjustable expansion devices within a first expandable tubular member; supporting the first 
expandable tubular member and the first and second adjustable expansion devices within a 
borehole; lowering the first adjustable expansion device out of the first expandable tubular 
member, increasing the outside dimension of the first adjustable expansion device; 
displacing the first adjustable expansion device upwardly relative to the first expandable 
tubular member to radially expand and plastically deform a lower portion of the first 
expandable tubular member; displacing the first adjustable expansion device and the second 
adjustable expansion device downwardly relative to the first expandable tubular member; 
decreasing the outside dimension of the first adjustable expansion device and increasing the 
outside dimension of the second adjustable expansion device; displacing the second 
adjustable expansion device upwardly relative to the first expandable tubular member to 
radially expand and plastically deform portions of the first expandable tubular member above 
the lower portion of the expandable tubular member, positioning first and second adjustable 
expansion devices within a second expandable tubular member; supporting the first 
expandable tubular member and the first and second adjustable expansion devices within 
the borehole in overlapping relation to the first expandable tubular member; lowering the first 
adjustable expansion device out of the second expandable tubular member; increasing the 
outside dimension of the first adjustable expansion device; displacing the first adjustable 
expansion device upwardly relative to the second expandable tubular member to radially 
expand and plastically deform a lower portion of the second expandable tubular member; 
displacing the first adjustable expansion device and the second adjustable expansion device 
downwardly relative to the second expandable tubular member, decreasing the outside 
dimension of the first adjustable expansion device and increasing the outside dimension of 
the second adjustable expansion device; and displacing the second adjustable expansion 
device upwardly relative to the second expandable tubular member to radially expand and 
plastically deform portions of the second expandable tubular member above the lower 
portion of the second expandable tubular member, wherein the outside dimension of the first 
adjustable expansion device is greater than the outside dimension of the second adjustable 
expansion device. 

[0023] According to another aspect of the present invention, a method for radially 

expanding and plastically deforming an expandable tubular member within a borehole is 

provided that includes positioning first and second adjustable expansion devices within the 

- expandable tubular member; supporting the expandable tubular member and the first and 

second adjustable expansion devices within the borehole; lowering the first adjustable 

14 



WO 2004/092527 PCT/US2004/010712 

expansion device out of the expandable tubular member, increasing the outside dimension 
of the first adjustable expansion device; displacing the first adjustable expansion device 
upwardly relative to the expandable tubular member to radially expand and plastically 
deform a lower portion of the expandable tubular member; pressurizing an interior region of 
the expandable tubular member above the first adjustable expansion device during the radial 
expansion of the lower portion of the expandable tubular member by the first adjustable 
expansion device; displacing the first adjustable expansion device and the second 
adjustable expansion device downwardly relative to the expandable tubular member, 
decreasing the outside dimension of the first adjustable expansion device and increasing the 
outside dimension of the second adjustable expansion device; displacing the second 
adjustable expansion device upwardly relative to the expandable tubular member to radially 
expand and plastically deform portions of the expandable tubular member above the lower 
portion of the expandable tubular member and pressurizing an interior region of the 
expandable tubular member above the second adjustable expansion device during the radial 
expansion of the portions of the expandable tubular member above the lower portion of the 
expandable tubular member by the second adjustable expansion device; wherein the outside 
dimension of the first adjustable expansion device is greater than the outside dimension of 
the second adjustable expansion device. 

[0024] According to another aspect of the present invention, a method for forming a 

mono diameter wellbore casing is provided that includes positioning first and second 

adjustable expansion devices within a first expandable tubular member, supporting the first 

expandable tubular member and the first and second adjustable expansion devices within a 

borehole; lowering the first adjustable expansion device out of the first expandable tubular . 

member, increasing the outside dimension of the first adjustable expansion device; 

displacing the first adjustable expansion device upwardly relative to the first expandable 

tubular member to radially expand and plastically deform a lower portion of the first 

expandable tubular member, pressurizing an interior region of the first expandable tubular 

member above the first adjustable expansion device during the radial expansion of the lower 

portion of the first expandable tubular member by the first adjustable expansion device; 

displacing the first adjustable expansion device and the second adjustable expansion device 

downwardly relative to the first expandable tubular member, decreasing the outside 

dimension of the first adjustable expansion device and increasing the outside dimension of 

the second adjustable expansion device; displacing the second adjustable expansion device 

upwardly relative to the first expandable tubular member to radially expand and plastically 

deform portions of the first expandable tubular member above the lower portion of the 

expandable tubular member, pressurizing an interior region of the first expandable tubular 

member above the second adjustable expansion device during the radial expansion of the 
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portions of the first expandable tubular member above the lower portion of the first 
expandable tubular member by the second adjustable expansion device; positioning first and 
second adjustable expansion devices within a second expandable tubular member, 
supporting the first expandable tubular member and the first and second adjustable 
expansion devices within the borehole in overlapping relation to the first expandable tubular 
member, lowering the first adjustable expansion device out of the second expandable 
tubular member; increasing the outside dimension of the first adjustable expansion device; 
displacing the first adjustable expansion device upwardly relative to the second expandable 
tubular member to radially expand and plastically deform a lower portion of the second 
expandable tubular member, pressurizing an interior region of the second expandable 
tubular member above the first adjustable expansion device during the radial expansion of 
the lower portion of the second expandable tubular member by the first adjustable expansion 
device; displacing the first adjustable expansion device and the second adjustable 
expansion device downwardly relative to the second expandable tubular member, 
decreasing the outside dimension of the first adjustable expansion device and increasing the 
outside dimension of the second adjustable expansion device; displacing the second 
adjustable expansion device upwardly relative to the second expandable tubular member to 
radially expand and plastically deform portions of the second expandable tubular member 
above the lower portion of the second expandable tubular member, and pressurizing an 
interior region of the second expandable tubular member above the second adjustable 
expansion device during the radial expansion of the portions of the second expandable 
tubular member above the lower portion of the second expandable tubular member by the 
second adjustable expansion device; wherein the outside dimension of the first adjustable 
expansion device is greater than the outside dimension of the second adjustable expansion 
device. 

[0025] According to another aspect of the present invention, a method for radially 
expanding and plastically deforming an expandable tubular member within a borehole is 
provided that includes supporting the expandable tubular member, an hydraulic actuator, 
and an adjustable expansion device within the borehole; increasing the size of the adjustable 
expansion device; and displacing the adjustable expansion device upwardly relative to the 
expandable tubular member using the hydraulic actuator to radially expand and plastically 
deform a portion of the expandable tubular member. 

[00261 According to another aspect of the present invention, a method for forming a 
mono diameter wellbore casing within a borehole that includes a preexisting wellbore casing 
is provided that includes supporting the expandable tubular member, an hydraulic actuator, 
and an adjustable expansion device within the borehole; increasing the size of the adjustable 
expansion device; displacing the adjustable expansion device upwardly relative to the 
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expandable tubular member using the hydraulic actuator to radially expand and plastically 
deform a portion of the expandable tubular member, and displacing the adjustable 
expansion device upwardly relative to the expandable tubular member to radially expand 
and plastically deform the remaining portion of the expandable tubular member and a portion 
of the preexisting wellbore casing that overlaps with an end of the remaining portion of the 
expandable tubular member. 

[0027] According to another aspect of the present invention, a method of radially 
expanding and plastically deforming a tubular member is provided that includes positioning 
the tubular member within a preexisting structure; radially expanding and plastically 
deforming a lower portion of the tubular member to form a bell section; and radially 
expanding and plastically deforming a portion of the tubular member above the bell section. 
[0028] According to another aspect of the present invention, a method of radially 
expanding and plastically deforming a tubular member is provided that includes applying 
internal pressure to the inside surface of the tubular member at a plurality of discrete location 
separated from one another. 

[0029] According to another aspect of the present invention, a system for radially 
expanding and plastically deforming an expandable tubular member within a borehole 
having a preexisting wellbore casing is provided that includes means for positioning the 
tubular member within the borehole in overlapping relation to the wellbore casing; means for 
radially expanding and plastically deforming a portion of the tubular member- to form a bell 
section; and means for radially expanding and plastically deforming a portion of the tubular 
member above the bell section comprising a portion of the tubular member that overlaps with 
the wellbore casing; wherein the inside diameter of the bell section is greater than the inside 
diameter of the radially expanded and plastically deformed portion of the tubular member 
above the bell section. 

[0030] According to another aspect of the present invention, a system for forming a 

mono diameter wellbore casing is provided that includes means for positioning an adjustable 

expansion device within a first expandable tubular member, means for supporting the first 

expandable tubular member and the adjustable expansion device within a borehole; means 

for lowering the adjustable expansion device out of the first expandable tubular member _ 

means for increasing the outside dimension of the adjustable expansion device; means for 

displacing the adjustable expansion device upwardly relative to the first expandable tubular 

member m times to radially expand and plastically deform m portions of the first expandable 

tubular member within the borehole; means for positioning the adjustable expansion device 

within a second expandable tubular member, means for supporting the second expandable 

tubular member and the adjustable expansion device within the borehole in overlapping 

relation to the first expandable tubular member, means for lowering the adjustable expansion 
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device out of the second expandable tubular member; means for increasing the outside 
dimension of the adjustable expansion device; and means for displacing the adjustable 
expansion device upwardly relative to the second expandable tubular member n times to 
radially expand and plastically deform n portions of the second expandable tubular member 
within the borehole. 

[0031] According to another aspect of the present invention, a system for radially 
expanding and plastically deforming an expandable tubular member within a borehole is 
provided that includes means for positioning an adjustable expansion device within the 
expandable tubular member, means for supporting the expandable tubular member and the 
adjustable expansion device within the borehole; means for lowering the adjustable 
expansion device out of the expandable tubular member; means for increasing the outside 
dimension of the adjustable expansion device; means for displacing the adjustable 
expansion mandrel upwardly relative to the expandable tubular member n times to radially 
expand and plastically deform n portions of the expandable tubular member within the 
borehole; and means for pressurizing an interior region of the expandable tubular member 
above the adjustable expansion device during the radial expansion and plastic deformation 
of the expandable tubular member within the borehole. 

[0032] According to another aspect of the present invention, a system for forming a 

mono diameter wellbore casing is provided that includes means for positioning an adjustable 

expansion device within a first expandable tubular member, means for supporting the first 

expandable tubular member and the adjustable expansion device within a borehole; means 

for lowering the adjustable expansion device out of the first expandable tubular member 

means for increasing the outside dimension of the adjustable expansion device; means for 

displacing the adjustable expansion device upwardly relative to the first expandable tubular 

member m times to radially expand and plastically deform m portions of the first expandable 

tubular member within the borehole; means for pressurizing an interior region of the first 

expandable tubular member above the adjustable expansion device during the radial 

expansion and plastic deformation of the first expandable tubular member within the 

borehole; means for positioning the adjustable expansion mandrel within a second 

expandable tubular member, means for supporting the second expandable tubular member 

and the adjustable expansion mandrel within the borehole in overlapping relation to the first 

expandable tubular member, means for lowering the adjustable expansion mandrel out of 

the second expandable tubular member, means for increasing the outside dimension of the 

adjustable expansion mandrel; means for displacing the adjustable expansion mandrel 

upwardly relative to the second expandable tubular member n times to radially expand and 

plastically deform n portions of the second expandable tubular member within the borehole; 

and means for pressurizing an interior region of the second expandable tubular member 
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above the adjustable expansion mandrel during the radial expansion and plastic deformation 
of the second expandable tubular member within the borehole. 
[0033] According to another aspect of the present invention, a system for radially 
expanding and plastically deforming an expandable tubular member within a borehole is 
provided that includes means for positioning first and second adjustable expansion devces 
within the expandable tubular member, means for supporting the expandable tubular 
member and the first and second adjustable expansion devices within the borehole; means 
for lowering the first adjustable expansion device out of the expandable tubular member, 
means for increasing the outside dimension of the first adjustable expansion device; means 
for displacing the first adjustable expansion device upwardly relative to the expandable 
tubular memberto radially expand and plastically deform a lower portion of the expandable 
tubular member, means for displacing the first adjustable expansion device and the second 
adjustable expansion device downwardly relative to the expandable tubular member, means 
for decreasing the outside dimension of the first adjustable expansion device and .ncreasing 
the outside dimension of the second adjustable expansion device; means for displacng the 
second adjustable expansion device upwardly relative to the expandable tubular member to 
radially expand and plastically deform portions of the expandable tubular member above the 
lo wer portion of the expandable tubular member, wherein the outside dimension of the first 
adjustable expansion device is greater than the outside dimension of the second adjustable 
. expansion device. 

[0034] According to another aspect of the present invention, a system for forming a 
mono diameter wellbore casing is provided that includes means for positioning first and 
second adjustable expansion devices within a first expandable tubular member; means for 
supporting the first expandable tubular member and the first and second adjustable 
expansion devices within a borehole; means for lowering the first adjustable expans.on 
device out of the first expandable tubular member, means for increasing the outs.de 
dimension of the first adjustable expansion device; displacing the first adjustable expans.on 
device upwardly relative to the first expandable tubular member to radially expand and 
plastically deform a lower portion of the first expandable tubular member, means for 
displacing the first adjustable expansion device and the second adjustable expansion dev,ce 
- downwardly relative to the first expandable tubular member, means for decreas.ng the 
outside dimension of the first adjustable expansion device and increasing the outs,de 
dimension of the second adjustable expansion device; means for displacing the second 
adjustable expansion device upwardly relative to the first expandable tubular member to 
radially expand and plastically deform portions of the first expandable tubular member above 
the lower portion of the expandable tubular member means for positioning first and second 
adjustable expansion devices within a second expandable tubular member, means for 
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supporting the first expandable tubular member and the first and second adjustable 
expansion devices within the borehole in overlapping relation to the first expandable tubular 
member; means for lowering the first adjustable expansion device out of the second 
expandable tubular member, means for increasing the outside dimension of the first 
adjustable expansion device; means for displacing the adjustable expansion device 
upwardly relative to the second expandable tubular member to radially expand and 
plastically deform a lower portion of the second expandable tubular member means for 
displacing the first adjustable expansion device and the second adjustable expansion device 
downwardly relative to the second expandable tubular member, means for decreasing the 
outside dimension of the first adjustable expansion device and increasing the outside 
dimension of the second adjustable expansion device; and means for displacing the second 
adjustable expansion device upwardly relative to the second expandable tubular member to 
radially expand and plastically deform portions of the second expandable tubular member 
above the lower portion of the second expandable tubular member, wherein the outside 
dimension of the first adjustable expansion device is greater than the outside dimension of 
the second adjustable expansion device. 

[0035] According to another aspect of the present invention, a system for radially 
expanding and plastically deforming an expandable tubular member within a borehole is 
provided that includes means for positioning first and second adjustable expansion devices 
within the expandable tubular member, means for supporting the expandable tubular 
member and the first and second adjustable expansion devices within the borehole; means 
for lowering the first adjustable expansion device out of the expandable tubular member, 
means for increasing the outside dimension of the first adjustable expansion device; means 
for displacing the first adjustable expansion device upwardly relative to the expandable 
tubular member to radially expand and plastically deform a lower portion of the expandable 
tubular member means for pressurizing an interior region of the expandable tubular member 
above the first adjustable expansion device during the radial expansion of the lower portion 
of the expandable tubular member by the first adjustable expansion device; means for 
displacing the first adjustable expansion device and the second adjustable expansion device 
downwardly relative to the expandable tubular member, means for decreasing the outside 
• dimension of the first adjustable expansion device and increasing the outside dimension of 
the second adjustable expansion device; means for displacing the second adjustable 
expansion device upwardly relative to the expandable tubular member to radially expand 
and plastically deform portions of the expandable tubular member above the lower portion of 
the expandable tubular member; and means for pressurizing an interior region of the 
expandable tubular member above the second adjustable expansion device during the radial 
expansion of the portions of the expandable tubular member above the lower portion of the 
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expandable tubular member by the second adjustable expansion device; wherein the outside 
dimension of the first adjustable expansion device is greater than the outside dimension of 
the second adjustable expansion device. 

[00361 According to another aspect of the present invention, a system forforming a 
mono diameter wellbore casing is provided that includes means for positioning first and 
second adjustable expansion devices within a first expandable tubular member, means for 
supporting the first expandable tubular member and the first and second adjustable 
expansion devices within a borehole; means for lowering the first adjustable expansion 
device out of the first expandable tubular member, means for increasing the outside 
dimension of the first adjustable expansion device; means for displacing the first adjustable 
expansion device upwardly relative to the first expandable tubular member to radially expand 
and plastically deform a lower portion of the first expandable tubular member means for 
pressurizing an interior region of the first expandable tubular member above the first 
adjustable expansion device during the radial expansion of the lower portion of the first 
expandable tubular member by the first adjustable expansion device; means for displacing 
the first adjustable expansion device and the second adjustable expansion device 
downwardly relative to the first expandable tubular member; means for decreasing the 
outside dimension of the first adjustable expansion device and increasing the outside 
dimension of the second adjustable expansion device; means for displacing the second 
adjustable expansion device upwardly relative to the first expandable tubular member to 
radially expand and plastically deform portions of the first expandable tubular member above 
the lower portion of the expandable tubular member means for pressurizing an interior 
region of the first expandable tubular member above the second adjustable expansion 
device during the radial expansion of the portions of the first expandable tubular member 
above the lower portion of the first expandable tubular member by the second adjustable 
expansion device; means for positioning first and second adjustable expansion devices 
within a second expandable tubular member, means for supporting the first expandable 
tubular member and the first and second adjustable expansion devices within the borehole in 
overlapping relation to the first expandable tubular member means for lowering the first 
adjustable expansion device out of the second expandable tubular member means for 
increasing the outside dimension of the first adjustable expansion device; means for 
displacing the first adjustable expansion device upwardly relative to the second expandable 
tubular member to radially expand and plastically deform a lower portion of the second 
expandable tubular member means for pressurizing an interior region of the second 
expandable tubular member above the first adjustable expansion device during the rad,al 
expansion of the lower portion of the second expandable tubular member by the first 
adjustable expansion device; means for displacing the first adjustable expansion device and 
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the second adjustable expansion device downwardly relative to the second expandable 
tubular member, means for decreasing the outside dimension of the first adjustable 
expansion device and increasing the outside dimension of the second adjustable expansion 
device; means for displacing the second adjustable expansion device upwardly relative to 
the second expandable tubular member to radially expand and plastically deform portions of 
the second expandable tubular member above the lower portion of the second expandable 
tubular member, and means for pressurizing an interior region of the second expandable 
tubular member above the second adjustable expansion device during the radial expansion 
of the portions of the second expandable tubular member above the lower portion of the 
second expandable tubular member by the second adjustable expansion device; wherein the 
outside dimension of the first adjustable expansion device is greater than the outside 
dimension of the second adjustable expansion device. 

[0037] According to another aspect of the present invention, a system for radially 
expanding and plastically deforming an expandable tubular member within a borehole is 
provided that includes means for supporting the expandable tubular member, an hydraulic 
actuator, and an adjustable expansion device within the borehole; means for increasing the 
size of the adjustable expansion device; and means for displacing the adjustable expansion 
device upwardly relative to the expandable tubular member using the hydraulic actuator to 
radially expand and plastically deform a portion of the expandable tubular member. 
[00381 According to another aspect of the present invention, a system for forming a 
mono diameter wellbore casing within a borehole that includes a preexisting wellbore casing 
is provided that includes means for supporting the expandable tubular member, an hydraulic 
actuator, and an adjustable expansion device within the borehole; means for increasing the 
size of the adjustable expansion device; means for displacing the adjustable expansion 
device upwardly relative to the expandable tubular member using the hydraulic actuator to 
radially expand and plastically deform a portion of the expandable tubular member, and . 
means for displacing the adjustable expansion device upwardly relative to the expandable 
■• tubular member to radially expand and plastically deform the remaining portion of the 
expandable tubular member and a portion of the preexisting wellbore casing that overlaps 
with an end of the remaining portion of the expandable tubular member. 
[0039] According to another aspect of the present invention, a system for radially 
expanding and plastically deforming a tubular member is provided that includes means for 
positioning the tubular member within a preexisting structure; means for radially expanding 
and plastically deforming a lower portion of the tubular member to form a bell section; and 
means for radially expanding and plastically deforming a portion of the tubular member 
above the bell section. 
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[00401 According to another aspect of the present invention, a system of radially 
expanding and plastically deforming a tubular member is provided that includes a support 
member; and means for applying internal pressure to the inside surface of the tubular 
member at a plurality of discrete location separated from one another coupled to the support 
member. 

[0041] According to another aspect of the present invention, a method of cutting a 
tubular member is provided that includes positioning a plurality of cutting elements within the 
tubular member, and bringing the cutting elements into engagement with the tubular 
member. 

[0042] According to another aspect of the present invention, a method of gripping a 
tubular member is provided that includes positioning a plurality of gripping elements within 
the tubular member; bringing the gripping elements into engagement with the tubular 
member. In an exemplary embodiment, bringing the gripping elements into engagement 
with the tubular member includes displacing the gripping elements in an axial direction; and 
displacing the gripping elements in a radial direction. 

[0043] According to another aspect of the present invention, a method of operating an 
actuator is provided that includes pressurizing a plurality of pressure chamber. 
[0044] According to another aspect of the present invention, a method of injecting a 
hardenable fluidic sealing material into an annulus between a tubular member and a 
preexisting structure is provided that includes positioning the tubular member into the 
preexisting structure; sealing off an end of the tubular member, operating a valve within the 
end of the tubular member; and injecting a hardenable fluidic sealing material through the 
valve into the annulus between the tubular member and the preexisting structure. 
[0045] According to another aspect of the present invention, a system for cutting a 
tubular member is provided that includes means for positioning a plurality of cutting elements 
within the tubular member, and means for bringing the cutting elements into engagement 
with the tubular member. 

[0046] According to another aspect of the present invention, a system for gripping a 
tubular member is provided that includes means for positioning a plurality of gripping 
elements within the tubular member; and means for bringing the gripping elements into 
engagement with the tubular member. 

[0047] According to another aspect of the present invention, an actuator system is 
provided that includes a support member; and means for pressurizing a plurality of pressure 
chambers coupled to the support member. In an exemplary embodiment, the system further 
includes means for transmitting torsional loads. 

[0048] According to another aspect of the present invention, a system for injecting a 

hardenable fluidic sealing material into an annulus between a tubular member and a 

23 



WO 2004/092527 PCT/US2004/0,0712 

preexisting structure is provided that includes means for positioning the tubular member into 
the preexisting structure; means for sealing off an end of the tubular member; means for 
operating a valve within the end of the tubular member, and means for injecting a 
hardenable fluidic sealing material through the valve into the annulus between the tubular 
member and the preexisting structure. 

[0049] According to another aspect of the present invention, a method of engaging a 
tubular member is provided that includes positioning a plurality of elements within the tubular 
member; and bringing the elements into engagement with the tubular member. 
[0050] According to another aspect of the present invention, a system for engaging a 
tubular member is provided that includes means for positioning a plurality of elements within 
the tubular member and means for bringing the elements into engagement with the tubular 
member. In an exemplary embodiment, the elements include a first group of elements; and 
a second group of elements; wherein the first group of elements are interleaved with the 
second group of elements. 

Brief Description of the Drawings 
[0051] Fig. 1 is a fragmentary cross-sectional illustration of an embodiment of a system 
for radially expanding and plastically deforming wellbore casing, including a tubular support 
member, a casing cutter, a ball gripperfor gripping a wellbore casing, a force multiplier 
tension actuator, a safety sub,.a cup sub, a casing lock, an extension actuator, a bell section 
adjustable expansion cone assembly, a casing section adjustable expansion cone assembly, 
a packer setting tool, a packer, a stinger, and an expandable wellbore casing, during the 
placement of the system within a wellbore. 

[0052] Fig. 2 is a fragmentary cross-sectional illustration of the system of Fig. 1 during 
the subsequent displacement of the bell section adjustable expansion cone assembly, the 
casing section adjustable expansion cone assembly, the packer setting tool, the.packer. and 
the stinger downwardly out of the end of the expandable wellbore casing and the expansion 
of the size of the bell section adjustable expansion cone assembly and the casing section 
adjustable expansion cone assembly. 

[0053] Fig. 3 is a fragmentary cross-sectional illustration of the system of Fig. 2 during 
the subsequent operation of the tension actuator to displace the bell section adjustable 
expansion cone assembly upwardly into the end of the expandable wellbore casing to form a 
bell section in the end of the expandable wellbore casing. 

[0054] Fig. '4 is a fragmentary cross-sectional illustration of the system of Fig. 3 during 

the subsequent reduction of the bell section adjustable expansion cone assembly. 

[0055] Fig, 5 is a fragmentary cross-sectional illustration of the system of Fig. 4 during 

the subsequent upward displacement of the expanded casing section adjustable expansion 

cone assembly to radially expand the expandable wellbore casing. 
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[0056] Fig. 6 is a fragmentary cross-sectional illustration of the system of Fig. 5 during 
the subsequent lowering of the tubular support member, casing cutter, ball gripper, a force 
multiplier tension actuator, safety sub, cup sub, casing lock, extension actuator, bell section 
adjustable expansion cone assembly, casing section adjustable expansion cone assembly, 
packer setting tool, packer, and stinger and subsequent setting of the packer within the 
expandable wellbore casing above the bell section. 

[0057] Fig. 7 is a fragmentary cross-sectional illustration of the system of Fig. 6 during 
the subsequent injection of fluidic materials into the system to displace the expanded casing 
section adjustable expansion cone assembly upwardly through the expandable wellbore 
casing to radially expand and plastically deform the expandable wellbore casing. 
[0058] Fig. 8 is a fragmentary cross-sectional illustration of the system of Fig. 7 during 
the subsequent injection of fluidic materials into the system to displace the expanded casing 
section adjustable expansion cone assembly upwardly through the expandable wellbore 
casing and a surrounding preexisting wellbore casing to radially expand and plastically 
deform the overlapping expandable wellbore casing and the surrounding preexisting 
wellbore casing. 

[0059] Fig. 9 is a fragmentary cross-sectional illustration of the system of Fig. 8 during 
the subsequent operation of the casing cutter to cut off an end of the expandable wellbore 
casing. 

[0060] Fig. 10 is a fragmentary cross-sectional illustration of the system of Fig. 9 during 
the subsequent removal of the cut off end of the expandable wellbore casing. 
[0061] Figs. 11-1 and 11-2, 11A1 to 11A2, 11B1 to 11B2, 11C, 11D, 11E, 11F, 11G, 
11H, 111, 11j, 11K, 11L, 11M, 11N, 110, 11P, 11Q, 11R, 11S, 11T, 11U, 11V, 11W, 11X, 
11Y, 11Z1 to 11Z4, 11AA1 to 11AA4, 11AB1 to 11AB4, 11AC1 to 11AC4, 11 AD, and 11AE 
are fragmentary cross-sectional and perspective illustrations of an exemplary embodiment of 
a casing cutter assembly. 

[0062] Figs. 12A1 to 12A4 and 12C1 to 12C4 are fragmentary cross-sectional 
illustrations of an exemplary embodiment of a ball gripper assembly. 
[0063] Fig. 1 2B is a top view of a portion of the ball gripper assembly of Figs. 1 2A1 to 
12A4and12C1 to 12C4. 

[0064] Figs. 13A1 to 13A8 and 13B1 to 13B7 are fragmentary cross-sectional 
illustrations of an exemplary embodiment of a tension actuator assembly. 
[0065] Fig. 14A is a fragmentary cross-sectional illustrations of an exemplary 
embodiment of a safety sub assembly. 

[0066] Figs. 14A, 14B and 14C are fragmentary cross-sectional and perspective 
illustrations of an exemplary embodiment of a cup seal assembly. 
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[0067] Figs. 15-1 and 15-2, 15A1 to 15A2, 15B1 to 15B2, 15C, 15D. 15E, 15F, 15G, 
15H 151 15j 15K, 15U 1SM. 15N. 150, 15P. 16R. 168. 1ST. 15U. 15V, 15W. 15X, 15Y. 
15Z1 to 15Z4 15AA1 to 15AA4, 15AB1 to 15AB4, 15AC4 to 15AC4, 15AD. and 15AE are 
fragmentary cross-sectional and perspective illustrations of an exemplary embodiment of an 
adjustable bell section expansion cone assembly. 

[0068] Figs. 16-1 and 16-2, 16A1 to 16A2, 16B1 to 16B2, 16C, 16D, 16E, 16F. 16G, 
16H 161 16j. 16K. 16L, 16M, 16N, 160, 16P. 16R, 168. 16T. 16U. 16V. 16W, 16X. 16Y. 
16Z1-16Z4 16AA1 to 16AA4. 16AB1 to 16AB4. 16AC1 to 16AC4, 16AD, and 16AE are 
fragmentary cross-sectional and perspective illustrations of an exemplary embodiment of an 
adjustable casing expansion cone assembly. 

[0069] Figs. 17A to 17C is a fragmentary cross-sectional illustration of an exemplary 
embodiment of a packer setting tool assembly. 

[0070] Figs. 18-1 to 18-5 is a fragmentary cross-sectional illustration of an exemplary 
embodiment of a packer assembly. 

[0071] Figs. 19A1 to 19A5. 19B1 to 19B5. 19C1 to 19C5, 19D1 to 19D5, 19E1 to 19E6, 
19F1 to 19F6 19G1 to 19G6. and 19H1 to 19H5. are fragmentary cross-sectional 
illustrations of an exemplary embodiment of the operation of the packer setting tool and the 
packer assembly of Figs. 17A to 17C and 18-1 to 18-5. 

[0072] Figs. 20 and 20A to 20AX are fragmentary perspective and cross-sectional 
illustrations of an alternative embodiment of the packer assembly. 

Detailed Description of the Illustrative Embodiments 
[0073] Referring initially to Figs. 1-10, an exemplary embodiment of a system 10 for 
radially expanding and plastically deforming a wellbore casing includes a conventual 
tubular support 12 having an end that is coupled to an end of a casing cutter assembly 14. 
In an exemplary embodiment, the casing cutter assembly 14 may be. or may include 
elements, of one or more conventional commercially available casing cutters for cuthng 
wellbore casing, or equivalents thereof. 

[0074] An end of a ball gripper assembly 16 is coupled to another end of the casing 
cutter assembly 14. In an exemplary embodiment, the ball gripper assembly 14 may be, or 
may include elements, of one or more conventional commercially available ball grippers. or 
other types of gripping devices, for gripping wellbore casing, or equivalents thereof. 
[0075] An end of a tension actuator assembly 18 is coupled to another end of the ball 
gripper assembly 16. In an exemplary embodiment, the tension actuator assembly 18 may 
be. or may include elements, of one or more conventional commercially actuators, or 
equivalents thereof. 

[0076] An end of a safety sub assembly 20 is coupled to another end of the tension 
actuator assembly 18. In an exemplary embodiment, the safety sub assembly 20 may be, or 
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may include elements, of one or more conventional apparatus that provide quick connection 
and/or disconnection of tubular members, or equivalents thereof. 

[0077] An end of a sealing cup assembly 22 is. coupled to another end of the safety sub 
assembly 20. In an exemplary embodiment, the sealing cup assembly 22 may be, or may 
include elements, of one or more conventional sealing cup assemblies, or other types of 
sealing assemblies, that sealingly engage the interior surfaces of surrounding tubular 
members, or equivalents thereof. 

[0078J An end of a casing lock assembly 24 is coupled to another end of the sealing cup 
assembly 22. In an exemplary embodiment, the casing lock assembly 24 may be. or may 
include elements, of one or more conventional casing lock assemblies that lock the position 
of wellbore casing, or equivalents thereof. 

[0079] An end of an extension actuator assembly 26 is coupled to another end of the 
casing lock assembly 24. In an exemplary embodiment, the extension actuator assembly 26 
may be, or may include elements, of one or more conventional actuators, or equivalents 
thereof. 

[0080] An end of an adjustable bell section expansion cone assembly 28 is coupled to 
another end of the extension actuator assembly 26. In an exemplary embodiment, the 
adjustable bell section expansion cone assembly 28 may be, or may include elements, of 
one or more conventional adjustable expansion devices for radially expanding and plastically 
deforming wellbore casing, or equivalents thereof. 

[0081] An end of an adjustable casing expansion cone assembly 30 is coupled to 
another end of the adjustable bell section expansion cone assembly 28. In an exemplary 
embodiment, the adjustable casing expansion cone assembly 30 may be, or may include 
elements, of one or more conventional adjustable expansion devices for radially expanding 
and plastically deforming wellbore casing, or equivalents thereof. 
[0082] An end of a packer setting tool assembly 32 is coupled to another end of the 
adjustable casing expansion cone assembly 30. In an exemplary embodiment, the packer 
setting tool assembly 32 may be, or may include elements, of one or more conventional 
adjustable expansion devices for controlling the operation of a conventional packer, or 
equivalents thereof. 

[0083] An end of a stinger assembly 34 is coupled to another end of the packer setting 
tool assembly 32. In an exemplary embodiment, the stinger assembly 34 may be, or may 
include elements, of one or more conventional devices for engaging a conventional packer, 
or equivalents thereof. 

[0084] An end of a packer assembly 36 is coupled to another end of the stinger 

assembly 34. In an exemplary embodiment, the packer assembly 36 may be, or may 

include elements, of one or more conventional packers. 
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[00851 In an exemplary embodiment, one or more of the elements of the system 10 may 
be omitted, at least in part, and/or combined, at least in part, with one or more of the other 
elements of the system. 

[0086] As illustrated in Fig. 1. in an exemplary embodiment, during operation of the 
system 1 0, an expandable wellbore casing 100 is coupled to and supported by the casing 
lock assembly 24 of the system. The system 10 is then positioned within a wellbore 102 that 
traverses a subterranean formation 104 and includes a preexisting wellbore casing 106. 
[00871 As illustrated in Fig. 2. in an exemplary embodiment, the extension actuator 
assembly 26 is then operated to move the adjustable bell section expansion cone assembly 
28 adjustable casing expansion cone assembly 30, packer setting tool assembly 32. stinger 
assembly 34, packer assembly 36 downwardly in a direction 108 and out of an end of the 
expandable wellbore casing 100. After the adjustable bell section expansion cone assembly 
28 and adjustable casing expansion cone assembly 30 have been moved to a position out of 
the end of the expandable wellbore casing 100. the adjustable bell section expansion cone 
assembly and adjustable casing expansion cone assembly are then operated to increase the 
outside diameters of the expansion cone assemblies. In an exemplary embodiment, the 
increased outside diameter of the adjustable bell section expansion cone assembly 28 is 
greaterthan the increased outside diameter of the adjustable casing expansion cone 
assembly 30. 

[00881 As illustrated in Fig. 3. in an exemplary embodiment, the ball gripper assembly 16 
is then operated to engage and hold the position of the expandable tubular member 100 
stationary relative to the tubular support member 12. The tension actuator assembly 18 is 
then operated to movethe adjustable bell section expansion cone assembly 28, adjustable 
casing expansion cone assembly 30. packer setting tool assembly 32. stinger assembly 34, 
packer assembly 36 upwardly in a-direction 110 into and through the end.of the expandable 
wellbore casing 100. As a result, the end of the expandable wellbore casing 100 is rad.ally 
expanded and plastically deformed by the adjustable bell section expansion cone assembly 
28 to form a bell section 112. In an exemplary embodiment, during the operation of the 
system 1 0 described above with reference to Fig. 3. the casing lock assembly 24 may or 
may not be coupled to the expandable wellbore casing 1 00. 

[00891 In an exemplany embodiment, the length of the end of the expandable wellbore 
casing 100 that is radially expanded and plastically deformed by the adjustable bell section 
expansion cone assembly 28 is limited by the stroke length of the tension actuator assembly 
18 In an exemplar embodiment, once the tension actuator assembly 18 completes a 
stroke the ball gripper assembly 16 is operated to release the expandable tubular member 
100 and the tubular support 12 is moved upwardly to permit the tension actuator assembly 
to be re-set. In this manner, the length of the bell section 1 12 can be further extended by 
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continuing to stroke and then re-set the position of the tension actuator assembly 18. Note, 
that, during the upward movement of the tubular support 12 to re-set the position of the 
tension actuator assembly 18, the expandable tubular wellbore casing 100 is supported by 
the expansion surfaces of the adjustable bell section expansion cone assembly 28. 
[0090] As illustrated in Fig. 4, in an exemplary embodiment, the casing lode assembly 24 
is then operated to engage and maintain the position of the expandable wellbore casing 100 
stationary relative to the tubular support 12. The adjustable bell section expansion cone 
assembly 28, adjustable casing expansion cone assembly 30, packer setting tool assembly 
32, stinger assembly 34, and packer assembly 36 are displaced downwardly into the bell . 
section 1 12 in a direction 1 14 relative to the expandable wellbore casing 100 by operating 
the extension actuator 26 and/or by displacing the system 10 downwardly in the direction 
1 14 relative to the expandable wellbore casing. After the adjustable bell section expansion 
cone assembly 28 and adjustable casing expansion cone assembly 30 have been moved 
downwardly in the direction 114 into the bell section 112 of the expandable wellbore casing 
100, the adjustable bell section expansion cone assembly is then operated to decrease the 
outside diameter of the adjustable bell section expansion cone assembly. In an exemplary 
embodiment, the decreased outside diameter of the adjustable bell section expansion cone 
assembly 28 is less than the increased outside diameter of the adjustable casing expansion 
cone assembly 30. In an exemplary embodiment, during the operation of the system 
illustrated and described above with reference to Fig. 4, the ball gripper 16 may or may not 
be operated to engage the expandable wellbore casing 100. 

[0091] As illustrated in Fig. 5, in an exemplary embodiment, the casing lock assembly 24 
is then disengaged from the expandable wellbore casing TOO and fluidic material 1 16 is then 
injected into the system 10 through the tubular support 12 to thereby pressurize an annulus 
118 defined within the expandable wellbore casing below the cup sub assembly 22. As a 
result, a pressure differential is created across the cup seal assembly 22 that causes the cup 
seal assembly to apply a tensile force in the direction 120 to the system 10. As a result, the 
system 10 is displaced upwardly in the direction 120 relative to the expandable wellbore 
casing 100 thereby pulling the adjustable casing expansion cone assembly 30 upwardly in 
the direction 120 through the expandable wellbore casing thereby radially expanding and 
plastically deforming the expandable wellbore casing" 

[0092] In an exemplary embodiment, the tension actuator assembly 16 may also be 

operated during the injection of the fluidic material 1 16 to displace the adjustable casing 

expansion cone assembly 30 upwardly relative to the tubular support 12. As a result, 

additional expansion forces may be applied to the expandable wellbore casing 100. 

[0093] As illustrated in Fig. 6, in an exemplary embodiment, the radial expansion and 

plastic deformation of the expandable wellbore casing using the adjustable casing expansion 
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cone assembly 30 continues until the packer assembly 36 is positioned within a portion of 
the expandable tubular member above the bell section 1 1 2. The packer assembly 36 may 
then be operated to engage the interior surface of the expandable wellbore casing 100 
above the bell section 1 12. 

[0094] In an exemplary embodiment, after the packer assembly 36 is operated to 
engage the interior surface of the expandable wellbore casing 100 above the bell section 
1 12. a hardenable fluidic sealing material 122 may then be injected into the system 10 
through the tubular support 12 and then out of the system through the packer assembly to 
thereby permit the annulus between the expandable wellbore casing and the wellbore 1 02 to 
be filled with the hardenable fluidic sealing material. The hardenable fluidic sealing material 
122 may then be allowed to cure to form a fluid tight annulus between the expandable 
wellbore casing 100 and the wellbore 102, before, during, or after the completion of the 
radial expansion and plastic deformation of the expandable wellbore casing. 
[00951 As illustrated in Fig. 7, in an exemplary embodiment, the fluidic material 1 16 is 
then re-injected into the system 10 through the tubular support 12 to thereby re-pressurize 
the annulus 118 defined within the expandable wellbore casing below the cup sub assembly 
22 As a result, a pressure differential is once again created across the cup seal assembly 
22 that causes the cup seal assembly to once again apply a tensile force in the direction 120 
to the system 10. As a result, the system 10 is displaced upwardly in the direction 120 
relative to the expandable wellbore casing 1 00 thereby pulling the adjustable casing 
expansion cone assembly 30 upwardly in the direction 120 through the expandable wellbore 
casing thereby radially expanding and plastically deforming the expandable wellbore casmg 
and disengaging the stinger assembly 34 from the packer assembly 36. In an exemplary 
embodiment, during this operational mode, the packer assembly 36 prevents the flow of 
fluidic materials out of the expandable wellbore casing 1 00. As a result, the P ressurizat.on of 
the annulus 118 is rapid and efficient thereby enhancing the operational efficiency of the 
subsequent radial expansion and plastic deformation of the expandable wellbore casing 1 00. 
[0096] In an exemplary embodiment, the tension actuator assembly 16 may also be 
operated during the re-injection of the fluidic material 1 1 6 to displace the adjustable casing 
expansion cone assembly 30 upwardly relative to the tubular support 12. As a result, 
additional expansion forces may be applied to the expandable wellbore casing 100. 
[0097] As illustrated in Rg. 8, in an exemplary embodiment, the radial expansion and 
ptestlc deformation of the expandable wellbore casing using the adjustable casing expansion 
cone assembly 30 continues until the adjustable casing expansion cone assembly 30 
reaches the portion 124 of the expandable wellbore casing 100 that overlaps with the 
preexisting wellbore casing 106. At which point, the system 10 may radially expand the 
Dortion 124 of the expandable wellbore casing 100 that overlaps with the preex.st.ng 
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wellbore casing 106 and the surrounding portion of the preexisting wellbore casing. 
Consequently, in an exemplary embodiment, during the radial expansion of the portion 124 
of the expandable wellbore casing 100 that overlaps with the preexisting wellbore casing 
106 t the tension actuator assembly 16 is also operated to displace the adjustable casing 
expansion cone assembly 30 upwardly relative to the tubular support 12. As a result, 
additional expansion forces may be applied to the expandable wellbore casing 100 and the 
preexisting wellbore casing 106 during the radial expansion of the portion 124 of the 
expandable wellbore casing that overlaps with the preexisting wellbore casing. 
[0098] As illustrated in Fig. 9, in an exemplary embodiment, the entire length of the 
portion 124 of the expandable wellbore casing 100 that overlaps with the preexisting 
wellbore casing 106 is not radially expanded and plastically deformed. Rather, only part of 
the portion 124 of the expandable wellbore casing 100 that overlaps with the preexisting 
wellbore casing 106 is radially expanded and plastically deformed. The remaining part of the 
portion 124 of the expandable wellbore casing 100 that overlaps with the preexisting 
wellbore casing 106 is then cut away by operating the casing cutter assembly 14. 
[0099] As illustrated in Fig. 10, the remaining part of the portion 124 of the expandable 
wellbore casing 100 that overlaps with the preexisting wellbore casing 106 that is cut away 
by operating the casing cutter assembly 14 is then also carried out of the wellbore 102 using 
the casing cutter assembly. 

[00100] Furthermore, in an exemplary embodiment, the inside diameter of the expandable 
wellbore casing 100 above the bell section 1 12 is equal to the inside diameter of the portion 
of the preexisting wellbore casing 106 that does not overlap with the expandable wellbore 
casing 100. As a result, a wellbore casing is constructed that includes overlapping wellbore 
casings that together define an internal passage having a constant cross-sectional area. 
[00101] In an exemplary embodiment, one or more of the operational elements of the 
system 10 may be omitted, at least in part, and/or combined, at least in part, with one or 
more of the other operational elements of the system. 

[00102] In several exemplary embodiments, the system 10 includes one or more of the 

methods and apparatus disclosed in one or more of the following: (1) U.S. Patent Number 

6,497,289, which was filed as U.S. Patent Application serial no. 09/454,139, attorney docket 

no. 25791.03.02, filed on 12/3/1999, which claims priority from provisional application 

60/111,293, filed on 12/7/98, (2) U.S. patent application serial no. 09/510,913, attorney 

docket no. 25791.7.02, filed on 2/23/2000, which claims priority from provisional application 

60/121,702, filed on 2/25/99, (3) U.S. patent application serial no. 09/502,350, attorney 

docket no. 25791.8.02, filed on 2/10/2000, which claims priority from provisional application 

60/1 19,61 1 , filed on 2/1 1/99, (4) U.S. patent no. 6,328,1 13, which was filed as U.S. Patent 

Application serial number 09/440,338, attorney docket number 25791.9.02, filed on 
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1 1/15/99, which claims priority from provisional application 60/108,558, filed on 11/16/98. (5) 
U.S. patent application serial no. 10/169.434, attorney docket no. 25791.10.04, filed on 
7/1/02, which claims priority from provisional application 60/183,546. filed on 2718/00. (6) 
U S patent application serial no. 09/523,468, attorney docket no. 25791.11.02. filed on 
3/10/2000, which claims priority from provisional application 60/124,042, filed on 3/11/99, (7) 
U S patent number 6,568,471 . which was filed as patent application serial no. 09/512.895. 
attorney docket no. 25791.12.02. filed on 2/24/2000. which claims priority from provisional 
application 60/121.841. filed on 2/26/99. (8) U.S. patent number 6.575,240. which was filed 
as patent application serial no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2/24/2000. which claims priority from provisional application 60/121.907. filed on 2/26/99. (9) 
U S patent number 6.557.640, which was filed as patent application serial no. 09/588,946, 
attorney docket no. 25791 .17.02, filed on 6/7/2000, which claims priority from provisional 
application 60/137,998, filed on 6/7/99, (10) U.S. patent application serial no. 09/981.916, 
attorney docket no. 25791.18. filed on 10/18/01 as a continuation-in-part application of U.S. 
patent no 6 328.1 13, which was filed as U.S. Patent Application serial number 09/440,338, 
attorney docket number 25791.9.02, filed on 11/15/99, which claims priority from provisional 
application 60/108,558, filed on 11/16/98. (11) U.S. patent number 6.604,763, which was 
filed as application serial no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000, which claims priority from provisional application 60/131,106, filed on 4/26/99. 
(12) U S patent application serial no. 10/030,593, attorney docket no. 25791.25.08, filed on 
1/8/02 which claims priority from provisional application 60/146,203, filed on 7/29/99, (13) 
U.S. provisional patent application serial no. 60/143,039, attorney docket no. 25791 .26, filed 
on 7/9/99, (14) U.S. patent application serial no. 10/111.982, attorney docket no. 
25791 27 08 filed on 4/30/02. which claims priority from provisional patent application serial 
no 60/162 671. attorney docket no. 25791.27. filed on 11/1/1999. (15) U.S. provisional 
patent application serial no. 60/1 54.047. attorney docket no. 25791 .29. filed on 9/16/1999. 
(16) U S provisional patent application serial no. 60/438,828. attorney docket no. 25791.31. 
filed on 1/9/03. (17) U.S. patent number 6.564,875, which was filed as application senal no. 
09/679 907. attorney docket no. 25791.34.02. on 10/5/00. which claims priority from 
provisional patent application serial no. 60/159.082. attorney docket no. 25791.34, filed on 
10/12/1999, (18) U.S. patent application serial no. 10/089,419. filed on 3/27/02, attorney 
docket no 25791 36.03. which claims priority from provisional patent application serial no. 
60/159 039, attorney docket no. 25791.36. filed on 10/12/1999. (19) U.S. patent application 
serial no 09/679.906, filed on 10/5/00, attorney docket no. 25791 .37.02, which claims 
priority from provisional patent application serial no. 60/159,033. attorney docket no. 
25791 37 filed on 10/12/1999. (20) U.S. patent application serial no. 10/303.992. filed on 
1 1/22/02 attorney docket no. 25791 .38.07. which claims priority from provisional patent 
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application serial no. 60/212,359, attorney docket no. 25791.38. filed on 6/19/2000, (21) U.S. 
provisional patent application serial no. 60/165,228, attorney docket no. 25791.39, filed on 
11/12/1999, (22) U.S. provisional patent application serial no. 60/455,051, attorney docket 
no. 25791.40, filed on 3/14/03, (23) PCT application US02/2477, filed on 6/26/02, attorney 
docket no. 25791 .44.02, which claims priority from U.S. provisional patent application serial 
no. 60/303,711, attorney docket no. 25791.44, filed on 7/6/01, (24) U.S. patent application 
serial no. 10/311,412, filed on 12/12/02, attorney docket no. 25791.45.07, which claims 
priority from provisional patent application serial no. 60/221,443, attorney docket no. . 
25791.45, filed on 7/28/2000, (25) U.S. patent application serial no. 10/, filed on 12/18/02, 
attorney docket no. 25791.46.07, which claims priority from provisional patent application 
serial no. 60/221,645, attorney docket no. 25791.46, filed on 7/28/2000, (26) U.S. patent 
application serial no. 10/322,947, filed on 1/22/03, attorney docket no. 25791 .47.03, which 
claims priority from provisional patent application serial no. 60/233,638, attorney docket no. 
25791.47. filed on 9/18/2000, (27) U.S. patent application serial no. 10/406,648, filed on 
3/31/03, attorney docket no. 25791.48.06, which claims priority from provisional patent 
application serial no. 60/237,334, attorney docket no. 25791.48, filed on 10/2/2000, (28) PCT 
application US02/04353, filed on 2/14/02, attorney docket no. 25791.50.02, which claims 
priority from U.S. provisional patent application serial no. 60/270,007, attorney docket no. 
25791.50, filed on 2/20/2001 , (29) U.S. patent application serial no. 10/465,835, filed on 
6/13/03. attorney docket no. 25791.51.06, which claims priority from provisional patent 
application serial no. 60/262,434, attorney docket no. 25791.51, filed on 1/17/2001, (30) U.S. 
patent application serial no. 10/465,831, filed on 6/13/03, attorney docket no. 25791.52.06, 
which claims priority from U.S. provisional patent application serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001, (31) U.S. provisional patent application serial no. 
60/452,303, filed on 3/5/03, attorney docket no. 25791.53, (32) U.S. patent number 
6,470,966, which was filed as patent application serial number 09/850,093, filed on 5/7/01, 
attorney docket no. 25791 .55, as a divisional application of U.S. Patent Number 6,497,289, 
which was filed as U.S. Patent Application serial no. 09/454,139, attorney docket no. 
25791.03.02, filed on 12/3/1999, which claims priority from provisional application 
60/1 1 1 .293, filed on 1 2/7/98, (33) U.S. patent number 6,561 .227, which was filed as patent 
application serial number 09/852,026 , filed on 5/9/01, attorney docket no. 25791.56, as a 
divisional application of U.S. Patent Number .6,497, 289, which was filed as U.S. Patent 
Application serial no. 09/454.139, attorney docket no. 25791.03.02, filed on 12/3/1999, which 
claims priority from provisional application 60/111,293. filed on 12/7/98, (34) U.S. patent 
application serial number 09/852,027. filed on 5/9/01. attorney docket no. 25791 .57, as a 
divisional application of U.S. Patent Number 6.497,289, which was filed as U.S. Patent 
Application serial no. 09/454,139, attorney docket no. 25791.03.02. filed on 12/3/1999. which 
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claims priority from provisional application 60/111,293. filed on 12/7/98, (35) PCT Application 
US02/25608, attorney docket no. 25791 .58.02, filed on 8/13/02, which claims priority from 
provisional application 60/318,021, filed on 9/7/01, attorney docket no. 25791.58, (36) PCT 
Application US02/24399, attorney docket no. 25791.59.02, filed on 8/1/02, which claims 
priority from U.S. provisional patent application serial no. 60/313,453", attorney docket no. 
25791 .59, filed on 8/20/2001 , (37) PCT Application US02/29856, attorney docket no. 
25791.60.02, filed on 9/19/02. which claims priority from U.S. provisional patent application 
serial no. 60/326.886. attorney docket no. 25791.60. filed on 10/3/2001, (38) PCT 
Application US02/20256, attorney docket no. 25791.61.02, filed on 6/26/02, which claims 
priority from U.S. provisional patent application serial no. 60/303,740, attorney docket no. 
25791.61, filed on 7/6/2001, (39) U.S. patent application serial no. 09/962,469, filed on 
9/25/01, attorney docket no. 25791.62, which is a divisional of U.S. patent application serial 
no. 09/523,468, attorney docket no. 25791.11.02, filed on 3/10/2000, which claims priority 
from provisional application 60/124.042, filed on 3/11/99, (40) U.S. patent application serial 
no. 09/962.470. filed on 9/25/01. attorney docket no. 25791.63, which is a divisional of U.S. 
patent application serial no. 09/523,468, attorney docket no. 25791.11.02, filed on 
3/10/2000, which claims priority from provisional application 60/124,042, filed on 3/1 1/99, 
(41) U.S. patent application serial no. 09/962,471, filed on 9/25/01 , attorney docket no. 
25791.64, which is a divisional of U.S. patent application serial no. 09/523.468. attorney 
docket no. 25791.11.02, filed on 3/10/2000, which claims priority from provisional application 
60/124.042, filed on 3/1 1/99, (42) U.S. patent application serial no. 09/962.467. filed on 
9/25/01. attorney docket no. 25791.65; which is a divisional of U.S. patent application serial 
no. 09/523.468, attorney docket no. 25791.11.02, filed on 3/10/2000, which claims priority 
from provisional application 60/124.042. filed on 3/11/99. (43) U.S. patent application serial 
no. 09/962,468, filed on 9/25/01, attorney docket no. 25791.66, which is a divisional of U.S. 
patent application serial no. 09/523,468, attorney docket no. 25791 .1 1 .02, filed on 
3/10/2000, which claims priority from provisional application 60/124,042. filed on 3/1 1/99, 
(44) PCT application US 02/25727, filed on 8/14/02, attorney docket no. 25791 .67.03, which 
claims priority from U.S. provisional patent application serial no. 60/317,985, attorney docket 
no. 25791 .67, filed on 9/6/2001 , and U.S. provisional patent application serial no. 
60/318,386, attorney docket no. 25791.67.02, filed on 9/10/2001, (45)PCT application US 
02/39425. filed on 12/10/02, attorney docket no. 25791.68.02, which claims priority from 
U.S. provisional patent application serial no. 60/343,674 , attorney docket no. 25791.68, 
filed on 12/27/2001 , (46) U.S. utility patent application serial no. 09/969,922, attorney docket 
no. 25791.69, filed on 10/3/2001, which is a continuation-in-part application of U.S. patent 
no. 6,328,1 1 3, which was filed as U.S. Patent Application serial number 09/440,338, 
attorney docket number 25791.9.02, filed on 1 1/15/99, which claims priority from provisional 
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application 60/108.558, filed on 11/16/98, (47) U.S. utility patent application serial no. 
10/516,467, attorney docket no. 25791 .70, filed on 12/10/01 , which is a continuation 
application of U.S. utility patent application serial no. 09/969,922, attorney docket no. 
25791 .69, filed on 10/3/2001 , which is a continuation-in-part application of U.S. patent no. 
6,328,1 13, which was filed as U.S. Patent Application serial number 09/440,338, attorney 
docket number 25791.9.02, filed on 1 1/15/99, which claims priority from provisional 
application 60/108,558, filed on 11/16/98, (48) PCT application US 03/00609, filed on 1/9/03, 
attorney docket no. 25791.71.02, which claims priority from U.S. provisional patent 
application serial no. 60/357,372 , attorney docket no. 25791.71. filed on 2/15/02, (49) U.S. 
patent application serial no. 10/074.703, attorney docket no. 25791.74, filed on 2/12/02. 
which is a divisional of U.S. patent number 6.568,471. which was filed as patent application 
serial no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, which claims 
priority from provisional application 60/121.841. filed on 2/26/99. (50) U.S. patent application 
serial no. 10/074,244, attorney docket no. 25791.75, filed on 2/12/02. which is a divisional of 
U.S. patent number 6,568,471, which was filed as patent application serial no. 09/512,895, 
attorney docket no. 25791 .12.02, filed on 2/24/2000, which claims priority from provisional 
application 60/121,841, filed on 2/26/99. (51) U.S. patent application serial no. 10/076.660. 
attorney docket no. 25791.76, filed on 2/15/02, which is a divisional of U.S. patent number 
6,568,471, which was filed as patent application serial no. 09/512,895, attorney docket no. 
25791 .12.02, filed on 2/24/2000, which claims priority from provisional application 
60/121,841, filed on 2/26/99, (52) U.S. patent application serial no. 10/076,661, attorney 
docket no. 25791 .77, filed on 2/15/02, which is a divisional of U.S. patent number 
6,568,471, which was filed as patent application serial no. 09/512,895, attorney docket no. 
25791.12.02, filed on 2/24/2000, which claims priority from provisional application 
60/121,841, filed on 2/26/99, (53) U.S. patent application serial no. 10/076,659, attorney 
docket no. 25791.78, filed oo 2/15/02. which is a divisional of U.S. patent number 
6,568,471, which was filed as patent application serial no. 09/512.895, attorney docket no. 
25791.12.02, filed on 2/24/2000, which claims priority from provisional application 
60/121,841, filed on 2/26/99, (54) U.S. patent application serial no. 10/078,928, attorney 
docket no. 25791.79, filed on 2/20/02, which is a divisional of U.S. patent number 
6,568.471. which was filed as patent application serial no. 09/512,895, attorney docket no. 
25791.12.02, filed on 2/24/2000, which claims priority from provisional application 
60/121,841, filed on 2/26/99, (55) U.S. patent application serial no. 10/078,922, attorney 
docket no. 25791.80, filed on 2/20/02, which is a divisional of U.S. patent number 
6,568.471, which was filed as patent application serial no. 09/512,895, attorney docket no. 
25791.12.02, filed on 2/24/2000, which claims priority from provisional application 
60/121.841, filed on 2/26/99, (56) U.S. patent application serial no. 10/078,921, attorney 
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docket no. 25791.81, filed on 2/20/02, which is a divisional of U.S. patent number 

6,568,471, which was filed as patent application serial no. 09/512,895, attorney docket no. 

25791.12.02, filed on 2/24/2000, which claims priority from provisional application 

60/121,841, filed on 2/26/99, (57) U.S. patent application serial no. 10/261,928, attorney 

docket no. 25791 .82, filed on 10/1/02, which is a divisional of U.S. patent number 

6,557,640, which was filed as patent application serial no. 09/588,946, attorney docket no. 

25791.17.02, filed on 6/7/2000, which claims priority from provisional application 60/137,998, 

filed on 6/7/99, (58) U.S. patent application serial no. 10/079,276 , attorney docket no. 

25791.83, filed on 2/20/02, which is a divisional of U.S. patent number 6,568,471, which was 

filed as patent application serial no. 09/512,895, attorney docket no. 25791.12.02, filed on 

2/24/2000, which claims priority from provisional application 60/121,841, filed on 2/26/99, 

(59) U.S. patent application serial no. 10/262,009, attorney docket no. 25791.84, filed on 

10/1/02, which is a divisional of U.S. patent number 6,557,640, which was filed as patent 

application serial no. 09/588,946, attorney docket no. 25791.17.02, filed on 6/7/2000, which 

claims priority fromprovisional application 60/137,998, filed on 6/7/99, (60) U.S. patent 

application serial no. 10/092,481, attorney docket no. 25791.85, filed on 3/7/02, which is a 

divisional of U.S. patent number 6,568,471, which was filed as patent application serial no. 

09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, which claims priority from 

provisional application 60/121,841, filed on 2/26/99, (61) U.S. patent application serial no. 

.10/261,926, attorney docket no. 25791.86, filed on 10/1/02, which is a divisional of U.S. 

patent number 6,557,640, which was filed as patent application serial no. 09/588,946, 

attorney docket no. 25791.17.02, filed on 6/7/2000, which claims priority from provisional 

application 60/137,998, filed on 6/7/99, (62) PCT application US 02/36157, filed on 1 1/12/02, 

attorney docket no. 25791.87.02, which claims priority from U.S. provisional patent 

application serial no. 60/338,996, attorney docket no. 25791.87, filed on 11/12/01, (63) PCT 

application US 02/36267, filed on 11/12/02, attorney docket no. 25791.88.02, which claims 

priority from U.S. provisional patent application serial no. 60/339,013, attorney docket no. 

25791.88, filed on 11/12/01, (64) PCT application US 03/11765, filed on 4/1 6/03, attorney 

docket no. 25791.89.02, which claims priority from U.S. provisional patent application serial 

no. 60/383,917, attorney docket no. 25791.89, filed on 5/29/02, (65) PCT application US 

03/15020, filed on 5/12/03, attorney docket no. 25791.90.02, which claims priority from U.S. 

provisional patent application serial no. 60/391,703, attorney docket no. 25791 .90, filed on 

6/26/02, (66) PCT application US 02/39418, filed on 12/10/02, attorney docket no. 

25791.92.02, which claims priority from U.S. provisional patent application serial no. 

60/346,309, attorney docket no. 25791.92, filed on 1/7/02, (67) PCT application US 

03/06544, filed on 3/4/03, attorney docket no. 25791 .93.02, which claims priority from U.S. 

provisional patent application serial no. 60/372,048, attorney docket no. 25791.93, filed on 
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4/12/02, (68) U.S. patent application serial no. 10/331,718, attorney docket no. 25791.94, 

filed on 12/30/02, which is a divisional U.S. patent application serial no. 09/679,906, filed on 

10/5/00, attorney docket no. 25791.37.02, which claims priority from provisional patent 

application serial no. 60/159,033, attorney docket no. 25791.37. filed on 10/12/1999, (69) 

PCT application US 03/04837. filed on 2/29/03, attorney docket no. 25791.95.02. which 

claims priority from U.S. provisional patent application serial no. 60/363,829, attorney 

docket no. 25791.95. filed on 3/13/02, (70) U.S. patent application serial no. 10/261.927. 

attorney docket no. 25791.97, filed on 10/1/02, which is a divisional of U.S. patent number 

6,557.640. which was filed as patent application serial no. 09/588,946, attorney docket no. 

25791.17.02, filed on 6/7/2000, which claims priority from provisional application 60/137,998, 

filed on 6/7/99, (71) U.S. patent application serial no. 10/262,008, attorney docket no. 

25791.98, filed on 10/1/02, which is a divisional of U.S. patent number 6,557.640, which was 

filed as patent application serial no. 09/588.946, attorney docket no. 25791.17.02, filed on 

6/7/2000. which claims priority from provisional application 60/137.998. filed on 6/7/99, (72) 

U.S. patent application serial no. 10/261,925, attorney docket no. 25791.99, filed on 

10/1/02, which is a divisional of U.S. patent number 6,557,640, which was filed as patent 

application serial no. 09/588,946, attorney docket no. 25791.17.02, filed on 6/7/2000, which 

claims priority from provisional application 60/137,998, filed on 6/7/99, (73) U.S. patent 

application serial no. 10/199,524, attorney docket no. 25791.100, filed on 7/19/02, which is 

a continuation of U.S. Patent Number 6,497.289, which was filed as U.S. Patent Application 

serial no. 09/454.139, attorney docket no. 25791.03.02, filed on 12/3/1999. which claims 

priority from provisional application 60/111,293. filed on 12/7/98, (74) PCT application US 

03/10144, filed on 3/28/03, attorney docket no. 25791.101.02, which claims priority from 

U.S. provisional patent application serial no. 60/372,632, attorney docket no. 25791.101, 

filed on 4/15/02, (75) U.S. provisional patent application serial no. 60/412,542, attorney 

docket no. 25791.102, filed on 9/20/02, (76) PCT application US 03/14153, filed on 5/6/03, 

attorney docket no. 25791.104.02, which claims priority from U.S. provisional patent 

application serial no. 60/380.147, attorney docket no. 25791.104, filed on 5/6/02, (77) PCT . 

application US 03/19993. filed on 6/24/03. attorney docket no. 25791.106.02, which claims 

priority from U.S. provisional patent application serial no. 60/397,284, attorney docket no. 

25791.106, filed on 7/19/02, (78) PCT application US 03/13787, filed on 5/5/03, attorney 

docket no. 25791.107.02, which claims priority from U.S. provisional patent application 

serial no. 60/387.486 , attorney docket no. 25791.107, filed on 6/10/02, (79) PCT application 

US 03/18530, filed on 6/11/03, attorney docket no. 25791.108.02, which claims priority from 

U.S. provisional patent application serial no. 60/387.961, attorney docket no. 25791.108, 

filed on 6/12/02, (80) PCT application US 03/20694, filed on 7/1/03, attorney docket no. 

25791 110 02 which claims priority from U.S. provisional patent application serial no. 
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60/398 061, attorney docket no. 25791.110, filed on 7/24/02, (81) PCT application US 
03/20870 filed on 7/2/03, attorney docket no. 25791.111.02, which claims prionty from U.S. 
provisional patent application seriaLno. 60/399,240, attorney docket no. 25791.111. filed on 
7/29/02 (82) U.S. provisional patent application serial no. 60/412.487. attorney docket no. 
25791 112 filed on 9/20/02, (83) U.S. provisional patent application serial no. 60/412,488, 
attorney docket no. 25791.114. filed on 9/20/02. (84) U.S. patent application serial no. 
10/280 356. attorney docket no. 25791.115. filed on 10/25/02. which is a continuation of 
U S patent number 6.470.966. which was filed as patent application serial number 
09/850 093. filed on 5/7/01. attorney docket no. 25791.55. as a divisional application of U.S. 
Patent Number 6,497,289. which was filed as U.S. Patent Application serial no. 09/454,139, 
attorney docket no. 25791.03.02, filed on 12/3/1999, which claims priority from prov.s,onal 
application 60/1 1 1 ,293. filed on 1277/98. (85) U.S. provisional patent application senal no. 
60/412 177 attorney docket no. 25791.117. filed on 9/20/02, (86) U.S. provisional patent 
application serial no. 60/412,653, attorney docket no. 25791.118, filed on 9/20/02. (87) U.S. 
provisional patent application serial no. 60/405.610, attorney docket no. 25791 .119, filed on 
8/23/02 (88) U.S. provisional patent application serial no. 60/405,394, attorney docket no. 
25791 120 filed on 8/23/02. (89) U.S. provisional patent application serial no. 60/412.544. 
attorney docket no. 25791.121. filed on 9/20/02. (90) PCT application US 03/24779. filed on 
8/8/03 attorney docket no. 25791.125.02. which claims priority from U.S. provisional patent 
application serial no. 60/407.442. attorney docket no. 25791 .125, filed on 8/30/02, (91) U.S. 
provisional patent application serial no. 60/423.363. attorney docket no. 25791.126, filed on 
12/10/02 (92) U.S. provisional patent application serial no. 60/412.196, attorney docket no. 
25791 127 filed on 9/20/02, (93) U.S. provisional patent application serial no. 60/412.187. 
attorney docket no. 25791 .128, filed on 9/20/02, (94) U.S. provisional patent appbcabon 
serial no 60/412,371, attorney docket no. 25791.129. filed on 9/20/02. (95) U.S. patent 
application serial no. 10/382.325. attorney docket no. 25791.145, filed on 3/5/03. which is a 
continuation of U.S. patent number 6.557,640. which was filed as patent application senal 
no 09/588 946. attorney docket no. 25791 .17.02. filed on 6/7/2000, which claims priority 
from provisional application 60/137,998. filed on 6/7/99. (96) U.S. patent application serial 
no 10/624.842. attorney docket no. 25791.151. filed on 7/22/03. which is a dMsional of 
U S patent application serial no. 09/502,350. attorney docket no. 25791.8.02, filed on 
2/10/2000 which claims priority from provisional application 60/1 19,61 1, filed on 2/1 1/99, 
(97) U S provisional patent application serial no. 60/431.184. attorney docket no. 
25791 157 filed on 12/5/02. (98) U.S. provisional patent application serial no. 60/448.526. 
attorney docket no. 25791 .185. filed on 2/18/03. (99) U.S. provisional patent appl.cat.on 
serial no 60/461.539, attorney docket no. 25791.186. filed on 4/9/03. (100) U.S. provisional 
patent application serial no. 60/462.750. attorney docket no. 25791.193, filed on 4/14/03, 
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(101) U.S. provisional patent application serial no. 60/436,106, attorney docket no. 
25791.200, filed on 12/23/02. (102) U.S. provisional patent application serial no. 60/442,942, 
attorney docket no. 25791.213, filed on 1/27/03, (103) U.S. provisional patent application 
seriafno. 60/442.938. attorney docket no. 25791.225. filed on 1/27/03, (104) U.S. provisional 
patent application serial no. 60/418,687, attorney docket no. 25791.228. filed on 4/18/03. 
(105) U.S. provisional patent application serial no. 60/454,896, attorney docket no. 
25791.236. filed on 3/14/03, (106) U.S. provisional patent application serial no. 60/450,504, 
attorney docket no. 25791.238, filed on 2/26/03, (107) U.S. provisional patent application 
serial no. 60/451.152. attorney docket no. 25791.239, filed on 3/9/03. (108) U.S. provisional 
patent application serial no. 60/455.124. attorney docket no. 25791.241, filed on 3/17/03, 
(109) U.S. provisional patent application serial no. 60/453,678, attorney docket no. 
25791.253, filed on 3/11/03, (110) U.S. patent application serial no. 10/421,682, attorney 
docket no. 25791 .256, filed on 4/23/03, which is a continuation of U.S. patent application 
serial no 09/523.468, attorney docket no. 25791.11.02. filed on 3/10/2000, which claims 
priority from provisional application 60/124,042, filed on 3/1 1/99, (111) U.S. provisional 
patent application serial no. 60/457,965, attorney docket no. 25791.260, filed on 3/27/03, 
(112) U.S. provisional patent application serial no. 60/455,718, attorney docket no. 
25791 .262. filed on 3/18/03. (113) U.S. patent number 6,550.821 . which was filed as patent 
application serial no. 09/811.734, filed on 3/19/01, (114) U.S. patent application serial no. 
10/436,467, attorney docket no. 25791 .268, filed on 5/12/03, which is a continuation of U.S. 
patent number 6,604,763, which was filed as application serial no. 09/559,122, attorney 
docket no. 25791.23.02, filed on 4/26/2000, which claims priority from provisional application 
60/131,106. filed on 4/26/99, (115) U.S. provisional patent application serial no. 60/459.776, 
attorney docket no. 25791 .270. filed on 4/2/03. (1 1 6) U.S. provisional patent application 
serial no. 60/461,094, attorney docket no. 25791.272, filed on 4/8/03, (1 17) U.S. provisional 
patent application serial no. 60/461 ,038. attorney docket no. 25791 .273. filed on 4/7/03. 
(118) U.S. provisional patent application serial no. 60/463.586. attorney docket no. 
25791.277. filed on 4/17/03. (119) U.S. provisional patent application serial no. 60/472,240, 
attorney docket no. 25791.286. filed on 5/20/03. (120) U.S. patent application serial no. 
10/619 285, attorney docket no. 25791.292, filed on 7/14/03, which is a continuation-in-part 
of U.S. utility patent application serial no. 09/969.922, attorney docket no. 25791 .69. filed on 
10/3/2001. which is a continuation-in-part application of U.S. patent no. 6.328.113. which 
was filed as U.S. Patent Application serial number 09/440,338, attorney docket number 
25791 9 02 filed on 11/15/99, which claims priority from provisional application 60/108,558. 
f,led on 1 1/16/98. (121) U.S. utility patent application serial no. 10/418,688, attorney docket 
no 25791 257 which was filed on 4/18/03, as a dh/ision of U.S. utility patent application 
serial no 09/523.468. attorney docket no. 25791.11.02, filed on 3/10/2000. which claims 
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priority from provisional application 60/124,042, filed on 3/11/99, (122) PCT patent 
application serial no. PCT/US04/06246, attorney docket no. 25791.238.02, filed on 

2/26/2004, (123) PCT patent application serial number PCT/US04/. . attorney 

docket number 25791.40.02. filed on 3/15/04, (124) PCT patent application serial number 
PCT/US04 / attorney docket number 25791.236.02, filed on 3/15/04. (125) PCT 

patent application serial number PCT/US04/ , attorney docket number 

25791 .262.02, filed on 3/1 8/04, (126) PCT patent application serial number 

PCT/US04/ , attorney docket number 25791.253.02, filed on 3/11/2004. (127) 

PCT patent application serial number PCTAJS04/ attorney docket number 

25791 .260.02, filed on 3/26/2004. (128) PCT patent application serial number 

PCT/US04/ , attorney docket number 25791.270.02, filed on 4/2/2004, and (129) 

PCT patent application serial number PCT/US04/ , attorney docket number 

25791.273.02, filed on __, the disclosures of which are incorporated herein by 

reference. 

[00103] In an exemplary embodiment, the casing cutter assembly 14 is provided and 
operates substantially, at least in part, as disclosed in one or more of the following: (1) PCT 
patent application serial number PCT/US03/29858, attorney docket number 25791.1 12.02, 

filed on 9/22/2003, and/or (2) PCT patent application serial number PCT/US04/ ; . 

attorney docket number 25791 .253.02, filed on 3/1 1/2004. and/or (3) PCT patent application 

serial number PCT/US04/ , attorney docket number 25791 .260.02, filed on 

3/26/2004. and/or (4) PCT patent application serial number PCT/US04/ , attorney 

docket number 25791.270.02. filed on 4/2/2004, the disclosures of which are incorporated 
herein by reference. 

[00104] In an exemplary embodiment, as illustrated in Figs. 1 1-1 and 1 1-2. 1 1 A1 to 1 1 A2. 
11B1 to 11B2. 11C. 11D. 11E, UF. 11G. 11H, 111, 11j. 11K. 11L. 11M, 11N. 110. 11P. 
11Q. 11R, 11S, 11T, 11U, 11V, 11W, 11X, 11Y, 11Z1 to 11Z4, 11AA1 to 11AA4. 11AB1 to 
1 1 AB4. 11AC1 to 1 1AC4, 1 1 AD, and 1 1 AE. the casing cutter assembly 14 includes an upper 
tubular tool joint 14002 that defines a longitudinal passage 14002a and mounting holes. 
14002b and 14002c. and includes an internal threaded connection 14002d. an inner annular 
recess 14002e, an inner annular recess 14002f. and an internal threaded connection 
14002g. A tubular torque plate 14004 that defines a longitudinal passage 14004a and 
includes circumferential spaced apart teeth 14004b is received within, mates with, and is 
coupled to the internal annular recess 14002e of the upper tabular tool joint 14002. 
[00105] Circumferentially spaced apart teeth 14006a of an end of a tubular lower mandrel 
14006 that defines a longitudinal passage 14006b. a radial passage 14006ba. and a rad.al 
passage 14006bb and includes an external threaded connection 14006c. an external flange 
14006d an external annular recess 14006e having a step 14006f at one end., an external 
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annular recess 14006g, external teeth 14006h. an external threaded connection 140061. and 
an external annular recess 14006j engage the circumferentially spaced apart teeth 14004b 
of the tubular torque plate 14004. An internal threaded connection 14008a of an end of a 
tubular toggle bushing 14008 that defines a longitudinal passage 14008b, an upper 
longitudinal slot 14008c , a lower longitudinal slot 14008d, mounting holes, 14008e, 14008f, 
14008g, 14008h, 14008i, 14008j, 14008k, 140081, 14008m, 14008n, 14008o. 14008p, 
14008q, 14008r, 14008s, 14008t, 14008u, 14008v, 14008W, 14008x, 14008xa, and 
14008xb, and includes an external annular recess 14008y. internal annular recess 14008z, 
external annular recess 14008aa, and an external annular recess 14008ab receives and is 
coupled to the external threaded connection 14006c of the tubular lower mandrel 14006. 
[00106] A sealing element 14010 is received within the external annular recess 14008y of 
the tubular toggle bushing 14008 for sealing the interface between the tubular toggle 
bushing and the upper tubular tool joint 14002. A sealing element 1401 2 is received within 
the internal annular recess 14008z of the tubular toggle bushing 14008 for sealing the 
interface between the tubular toggle bushing and the tubular lower mandrel 14006. 
[00107] Mounting screws, 14014a and 14014b, mounted within and coupled to the 
mounting holes, 14008wand 14008x. respectively, of the tubular toggle bushing 14008 are 
also received within the mounting holes, 14002b and 14002c. of the upper tubular tool joint 
14002. Mounting pins, 14016a, 14016b, 14016c, 14016d, and 14016e, are mounted within 
the mounting holes. 14008e, 14008f, 14008g, WOOSh, and 14008i, respectively. Mounting 
pins, 14018a, 14018b, 14018c, 14018d, and 14018e, are mounted within the mounting 
holes, 14008t, 14008s, 14008r, 14008q, and 14008p, respectively. Mounting screws. 
' 14020a and 14020b, are mounted within the mounting holes, 14008u and 14008v, 
respectively. 

[00108] A first upper toggle link 14022 defines mounting holes, 14022a and 14022b, for 
receiving the mounting pins, 14016a and 14016b, and includes a mounting pin 14022c at 
one end. A first lower toggle Hnk 14024 defines mounting holes, 14024a, 14024b, and 
14024c. for receiving the mounting pins. 14022c. 14016c, and 14016d, respectively and 
includes an engagement arm 14024d. A first trigger 14026 defines a mounting hole 14026a 
for receiving the mounting pin 14016e and includes an engagement arm 14026b at one end, 
an engagement member 14026c, and an engagement arm 14026d at another end. 
[00109] A second upper toggle link 14028 defines mounting holes, 14028a and 14028b, 
for receiving the mounting pins, 14018a and 14018b, and includes a mounting pin 14028c at 
one end A second lower toggle link 14030 defines mounting holes. 14030a. 14030b, and 
14030c, for receiving the mounting pins. 14028c, 14018c. and 14018d, respectively and 
includes an engagement arm 14030d. A second trigger 14032 defines a mounting hole 
14032a for receiving the mounting pin 14018e and includes an engagement arm 14032b at 
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one end, an engagement member 14032c, and an engagement arm 14032d at another end. 
[00110] An end of a tubular spring housing 14034 that defines a longitudinal passage 
14034a, mounting holes, 14034b and 14034c, and mounting holes, 14034ba and 14034ca, 
and includes an internal flange 14034d and an internal annular recess 14034e at one end, 
and an internal flange 14034f, an internal annular recess 14034g, an internal annular recess 
14034h, and an external threaded connection 14034i at another end receives and mates 
with the end of the tubular toggle bushing 14008. Mounting screws, 14035a and 14035b, 
are mounted within and coupled to the mounting holes, 14008xb and 14008xa, respectively, 
of the tubular toggle bushing 14008 and are received within the mounting holes, 14034ba 
and 14034ca, respectively, of the tubular spring housing 14034. 

[001111 A tubular retracting spring ring 14036 that defines mounting holes, 14036a and 
14036b, receives and mates with a portion of the tubular lower mandrel 14006 and is 
received within and mates with a portion of the tubular spring housing 14034. Mounting 
screws, 14038a and 14038b, are mounted within and coupled to the mounting holes, 14036a 
and 14036b, respectively, of the tubular retracting spring ring 14036 and extend into the 
mounting holes, 14034b and 14034c, respectively, of the tubular spring housing 14034. 
[00112] Casing diameter sensor springs, 14040a and 14040b, are positioned within the 
longitudinal slots, 14008c and 1408d, respectively, of the tubular toggle bushing 14008 that 
engage the engagement members, 14026c and 14032c, and engagement arms,14026d and 
14032d, of the first and second triggers, 14026 and 14032, respectively. An inner flange 
14042a of an end of a tubular spring.washer 14042 mates with and receives a portion of the 
tubular lower mandrel 14006 and an end face of the inner flange of the tubular spring washer 
is positioned proximate and end face of the external flange 14006d of the tubular lower 
mandrel. The tubular spring washer 14042 is further received within the longitudinal 
passage 14034a of the tubular spring housing 14034. 

[001 1 3] An end of a retracting spring 1 4044 that receives the tubular lower mandrel 
14006 is positioned within the tubular spring washer 14042 in contact with the internal flange 
14042a of the tubular spring washer and the other end of the retracting spring is positioned 
in contact with an end face of the tubular retracting spring ring 14036. 
[001 14] A sealing element 14046 is received within the external annular recess 14006j of 
the tubular lower mandrel 14006 for sealing the interface between the tubular lower mandrel 
and the tubular spring housing 14034. A sealing element 14048 is received within the 
internal annular recess 14034h of the tubular spring housing 14034 for sealing the interface 
between the tubular spring housing and the tubular lower mandrel 14006. 
[00115] An internal threaded connection 14050a of an end of a tubular upper hinge 
sleeve 14050 that includes an internal flange 14050b and an internal pivot 14050c receives 
and is coupled to the external threaded connection 14034i of the end of the tubular spring 
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housing 14034. 

[00116] An external flange 14052a of a base member 14052b of an upper cam assembly 
14052, that is mounted upon and receives the lower tubular mandrel 14006, that includes an 
internal flange 14052c that is received within the external annular recess 14006e of the 
lower tubular mandrel 14006 and a plurality of circumferentially spaced apart cam arms 
14052d extending from the base member mates with and is received within the tubular upper 
hinge sleeve 14050. The base member 14052b of the upper cam assembly 14052 further 
includes a plurality of circumferentially spaced apart teeth 14052f that mate with and are 
received within a plurality of circumferentially spaced apart teeth 14034j provided on the end 
face of the tubular spring housing 14034 and an end face of the external flange 14052a of 
the base member of the upper cam assembly is positioned in opposing relation to an end 
face of the internal flange 14050b of the tubular upper hinge sleeve 14050. Each of the 
cam arms 14052d of the upper cam assembly 14052 include external cam surfaces 14052e. 
In an exemplary embodiment, the teeth 14052f of the base member 14052b of the upper 
cam assembly 14052 and the teeth 14034] provided on the end face of the tubular spring 
housing 14034 permit torsional loads to be transmitted between the tubular spring housing 
and the upper cam assembly. 

[001 171 A plurality of circumferentially spaced apart upper casing cutter segments 14054 
are mounted upon and receive the lower tubular mandrel 14006 and each include an 
external pivot recess 14054a for mating with and receiving the internal pivot 14050c of the 
tubular upper hinge sleeve 14050 and an external flange 14054b and are pivotally mounted 
within the tubular upper hinge sleeve and are interleaved with the circumferentially spaced 
apart cam arms 14052d of the upper cam assembly 14052. A casing cutter element 14056 
is coupled to and supported by the upper surface of each upper casing cutter segments 
14054 proximate the external flange 14054b. 

[00118] A plurality of circumferentially spaced apart lower casing cutter segments 14058 
are mounted upon and receive the lower tubular mandrel 14006, are interleaved among the 
upper casing cutter segments 14054, are oriented in the opposite direction to the upper 
casing cutter segments 14054. each include an external pivot recess 14058a, and are 
positioned in opposing relation to corresponding circumferentially spaced apart cam arms 
14052d of the upper cam assembly 14052. 

[00119] A lower cam assembly 14060 is mounted upon and receives the lower tubular 
mandrel 14006 that includes a base member 14060a having an external flange 14060b, a 
plurality of circumferentially spaced apart cam arms 14060d that extend from the base 
member that each include external cam surfaces 14060e and define mounting holes 14060f 
and 14060g. The base member 14060a of the lower cam assembly 14060 further includes a 
plurality of circumferentially spaced apart teeth 14060h. The circumferentially spaced apart 
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cam arms 140600 of the lower cam assembly 14060 are interleaved among the lower casing 
cutter segments 14058 and the circumferentially spaced apart cam arms 14052d of the 
upper cam assembly 14052 and positioned in opposing relation to corresponding upper 
casing cutter segments 14054. 

[001 20] Mounting screws, 14062a, 14062b, 14062c, and 14D62e, are mounted within the 
corresponding mounting holes, 14060f and 14060g. of the lower cam assembly 14060 and 
are received within the external annular recess 14006g of the lower cam assembly 14060. 
[00121] A tubular lower hinge sleeve 14064 that receives the lower casing cutter 
segments 14058 and the lower cam assembly 14060 includes an internal flange 14064a for 
engaging the external flange 14060b of the base member of the lower cam assembly 14060, 
an internal pivot 14064b for engaging and receiving the external pivot recess 14058a of the 
lower casing cutter segments 14058 thereby pivotally mounting the lower casing cutter 
segments within the tubular lower hinge sleeve, and an internal threaded connection 

14064c. . 
[00122] An external threaded connection 14066a of an end of a tubular sleeve 14066 that 
defines mounting holes, 14066b and 14066c, and includes an internal annular recess 
14066d having a shoulder 14066e. an internal flange 140661, and an internal threaded 
connection 14066g at another end is received within and coupled to the internal threaded 
connection 14064c of the tubular lower hinge sleeve 14064. An external threaded 
connection 14068a of an end of a tubular member 14068 that defines a longitudinal passage 
14068b and mounting holes, 14068c and 14068d, and includes an external annular recess 
14068e, and an external threaded connection 14068f at another end is received withm and .s 
coupled to the internal threaded connection 14066g of the tubular sleeve 14066. 
[00123] Mounting screws, 14070a and 14070b, are mounted in and coupled to the 
mounting holes. 14068c and 14068d, respectively, of the tubular member 14068 that also 
extend into the mounting holes, 14066b and 14066c, respectively, of the tubular sleeve 
14066 A sealing element 14072 is received within the external annular recess 14068e of 
the tubular member 14068 for sealing the interface between theiubular member and the 
tubular sleeve 14066. 

[001241 An internal threaded connection 14074a of a tubular retracting piston 14074 that 
defines a longitudinal passage 14074b and includes an internal annular recess 14074c and 
an external annular recess 14074d receives and is coupled to the external threaded, 
connection 14006i of the tubular lower mandrel 14006. A sealing element 14076 is received 
within the external annular recess 14074d of the tubular retracting piston 14074 for seahng 
the interface between the tubular retracting piston and the tubular sleeve 14066. A seal.ng 
element 14078 is received within the internal annular recess 14074c of the tubular retracing 
piston 14074 for sealing the interface between the tubular retracting piston and the tubular 
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lower mandrel 14006. 

[00125] Locking dogs 14080 mate with and receive the external teeth 14O06h of the 
tubular lower mandrel 14006. A spacer ring 14082 is positioned between an end face of the 
locking dogs 14080 and an end face of the lower cam assembly 14060. A release piston 
14084 mounted upon the tubular lower mandrel 14006 defines a radial passage 14084a for 
mounting a burst disk 14086 includes sealing elements, 14084b, 14084c. and 14084d. The 
sealing elements, 14084b and 14084d, sealing the interface between the release piston 
14084 and the tubular lower mandrel 14006. An end face of the release piston 14084 is 
positioned in opposing relation to an end face of the locking dogs 14080.- 
[00126] A release sleeve 14088 that receives and is mounted upon the locking dogs 
14080 and the release piston 14084 includes an internal flange 14088a at one end that 
sealingly engages the tubular lower mandrel 14006. A bypass sleeve 14090 that receives 
and is mounted upon the release sleeve 14088 includes an internal flange 14090a at one 

^00127] In an exemplary embodiment, during operation of the casing cutter assembly 14, 
the retracting spring 14044 is compressed and thereby applies a biasing spring force n a 
direction 14092 from the lower tubular mandrel 14006 to the tubular spring housing 14034 
that in the absence of other forces, moves and/or maintains the upper cam assembly 14052 
and the upper casing cutter segments 14054 out of engagement with the lower casing cutter 
segments 14058 and the lower cam assembly 14060. In an exemplary embod,ment, dunng 
operation of the casing cutter assembly 14, an external threaded connection 1 2a of an end 
of the tubular support member 1 2 is coupled to the internal threaded connection 14002d of 
the upper tubular tool joint 14002 and an internal threaded connection 16a of an end of the 
ball gripper assembly 16 is coupled to the external threaded connection 14068f of the tubular 
member 14068. 

[00128] The upper cam assembly 14052 and the upper casing cutter segments 14054 
may be brought into engagement with the lower casing cutter segments 14058 and the 
lower cam assembly 14060 by pressurizing an annulus 14094 defined between the lower 
tubular mandrel 14006 and the tubular spring housing 14034. In particular, injection of flu.d,c 
materials into the cam cutter assembly 14 through the longitudinal passage 14006b of the 
lower tubular mandrel 14006 and into the radial passage 14006ba may pressurize the 
annulus 14094 thereby creating sufficient operating pressure to generate a force in a 
direction 14096 sufficient to overcome the biasing force of the retracting spring 14044. As a 
result the spring housing 14034 may be displaced in the direction 14096 relative to the 
lower'tubular mandrel 14006 thereby displacing the tubular upper hinge sleeve 14050, upper 
cam assembly 14052 . and upper casing cutter segments 14054 in the direction 14096. 
[00129] In an exemplary embodiment, as illustrated in Figs. 11P. 11Q and 11R, the 
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displacement of the upper cam assembly 14052 and upper casing cutter segments 14054 in 
the direction 14096 will cause the lower casing cutter segments 14058 to ride up the cam 
surfaces of the cam anns of the upper cam assembly 14052 while also pivoting about the 
tower tubular hfcge segment 14054. and will also cause Ihe upper casing cutter 
,4054 lo ride up the cam surfaces of the cam arms of the lower cam assembly 14060 while 
also pivoting about Ihe upper tubular hinge segment 14050. 

,001301 In an exemplary embodiment during the operation of the casing cutter assembly 
4 when the upper and lower casng cutter segments. 14054 and 14058. brought into ax,a, 
alignment in a radially expanded posfflon. ma casing c^ter etemenle o, me 
segments are brought Into intimate corttac. wtth the Interior surface of a prelected po*an 
X expandable wallbore casing ,00. T^e casing ^r aesemb* 14 may *en be abated 

The pcSon of the expandable wallbore casing ,00 cut awa, from the remaining , porbon on 
me expandable wallbore casing may than be carried out of die wellbore 1 02 w»h he cut 
away porfion of the expandable wellbore casing supported b, the casing cutter elements. 
,00131] m an exemplary embodiment, the upper cam assembly ,4052 and the upper 
casing cutter segments 14054 ma, ba moved out of engagement with «ie lower oastng 
cutter aegmenK 14058 and the lower cam assembly 14060 by reducing the operaung 
pressure within the annukis 14094. 

ra0132l in an alternate embodiment, as illustrated in Figs. 1 18, 1 1T. 11U and 11V, 
Lg operation of me casing cutter assembly 14, the upper cam assembly 14052 and the 
uppa casing cutter segments 14054 may also be moved ou, o, engagement u* the lower 
ing cutter segments 14058 and the .war cam assembly ,4060 by ae^ing .heaping 
prassure -bin me longitudinal passage 14006* of the lower tubular mandrel 4006. In 
parfcutor. as aiustrated h HH IT. if the operas pressure ««n «ha tongdudma, passage 
,4006b and radial passage 14006bb of the lower tubular mandrel 14006 exceeds a 
predetermined value, the burs, disc 14086 will open the passage 14084a thereby 
praaaurangmainlarforo.mabtb.lar release sleeve 14088 mpreby displacing the ttubular 
release sleeve 14088 downwardly in a direction 14092 away from engagement «th the 
lockinq dogs 14080. 

,001331 As a resutt, as illuattated in Fig. 11U, the locking dags 14080 are displaced 

tubular mandrel 14006 thereby permitting die tower casing cottar segments 1405 and the 
lower cam assembly 14060 to ba displaced downwardly reladve to the lower tubular 

As a result, as illustrated in Fig. 11V. the operating pressure wtthin the lower 
Liar mandrel 14066 ma, then cause the lower tubular mandrel to ba displaced 
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downwardly in the direction 14094 relative to the tubular lower mandrel 14006 and the 
retracting piston 14074. As a result, the lower tubular mandrel 14066, the lower casing 
cutter segments 14058, the lower cam assembly 14060, and tubular lower hinge sleeve 
14064 are displaced downwardly in the direction 14094 relative to the tubular spring housing 
14034 thereby moving the lower casing cutter segments 14058 and the lower cam assembly 
14060 out of engagement with the upper cam assembly 14052 and the upper casing cutter 
segments 14054. 

[00135] In an exemplary embodiment, as illustrated in Figs. 1 1W, 1 1X, and 1 1 Y, 
during operation of the casing cutter assembly 14, the casing cutter assembly 14 senses the 
diameter of the expandable wellbore casing 100 using the upper toggle links, 14022 and 
14028, lower toggle links, 14024 and 14030, and triggers, 14026 and 14032, and then 
prevents the engagement of the upper cam assembly 14052 and the upper casing cutter 
segments 14054 with the lower casing cutter segments 14058 and the lower cam assembly 
14060. 

[00136] In particular, as illustrated in Fig. 1 1W, anytime the upper toggle links, 14022 
and 14028, and lower toggle links. 14024 and 14030, are positioned within a portion of the 
expandable wellbore casing 100 that has been radially expanded and plastically deformed 
by the system 10, the triggers, 14026 and 14032, will be pivoted by the engagement arms. 
14024d and 14030d. of the lower toggle links, 14024 and 14030, to a position in which the 
triggers will no longer engage the internal flange 14034d of the end of thetubular spring 
housing 14034 thereby permitting the displacement of the tubular spring housing in the 
direction 14096. As a result, the upper cam assembly 14052 and the upper casing cutter 
segments 14054 can be brought into engagement with the lower casing cutter segments 
14058 and the lower cam assembly 14060. In an exemplary embodiment, the upper toggle 
links, 14022 and 14028, and the lower toggle links, 14024 and 14030, are spring biased 
towards the position illustrated in Fig. 1 1 W. 

[00137] Conversely, as illustrated in Fig. 1 1X, anytime the upper toggle links, 14022 

and 14028, and lower toggle links, 14024 and 14030, are positioned within a portion of the 

expandable wellbore casing 100 that has not been radially expanded and plastically 

deformed by the system 10, the triggers, 14026 and 14032, will be maintained in a position 

in which the triggers will engage the internal flange 14034d of the end of the tubular spring 

housing 14034 thereby preventing the displacement of the tubular spring housing in the 

direction 14096. As a result, the upper cam assembly 14052 and the upper casing cutter 

segments 14054 cannot be brought into engagement with the lower casing cutter segments 

14058 and the lower cam assembly 14060. In an exemplary embodiment, the triggers. 

14026 and 14032. are spring biased towards the position illustrated in Fig. 11X. 

[00138] In an exemplary embodiment, as illustrated in Fig. 1 1 Y. the tubular spring 
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housing 14034 may be displaced upwardly in the direction 14098 even if the upper toggle 
links, 14022 and 14028, and lower toggle links, 14024 and 14030, are positioned within a 
portion of the expandable weHbore casing 100 that has not been radially expanded and 
plastically deformed by the system 10. 

[00139] In an exemplary embodiment, as illustrated in Figs. 11Z1 to 11Z4, 11AA1 to 
11AA4. 11AB1 to 11AB4. 11AC1 to 11AC4, 11 AD, and 11AE, the tubular spring housing 
14034 of the casing cutter assembly 14 defines internal annular recesses 14034k and 
140341. spaced apart by an internal flange 14034m. the tubular toggle bushing 14008 
defines an external annular recess 14008ac. and the casing cutter assembly further includes 
pins. 14100a and 14100b and 14102a and 14102b. mounted in holes 14008j and 14008o 
and 14008k and 14008n. respectively, of the tubular toggle bushing, and a one-shot 
deactivation device 14104 mounted on the tubular toggle bushing between the pins. 141 00a 
and 14100b and 14102a and 14102b. 

[00140] The one-shot deactivation device 14104 includes a tubular body 14104a that 
defines radial holes. 14104b and 14014c. and includes an external annular recess 14104d at 
one end, a centrally positioned external flange 14104e. a centrally positioned internal 
annular recess 14104f, and an external annular recess 14104g at another end. An 
engagement member 14106 that includes a base member 14106a having a tapered end 
14106b and a key member 14106c having a tapered end 14106d is received within a portion 
of the internal annular recess 14104f of the tubular body 14104a and an engagement 
member 14108 that includes a base member 14108a having a tapered end 14108b and a 
key member 14108c having a tapered end 14108d is received within an opposite portion of 
the internal annular recess 14104f of the tubular body 14104a. Spring members. 14110 and 
141 12 are received within the annular recess 14104f of the tubular body 14104a for biasmg 
the base members, base member 14106a and 14108a. of the engagement members. 14106 
and 14108. respectively, radially inwardly relative to the tubular body 14104a. 
[00141] In an exemplary embodiment, during operation of the casing cutter 

assembly 14, as illustrated in Rgs. 11Z1 to 11Z4, the one-shot deactivation device 14104 
are positioned proximate and in intimate contact with the pins, 14102a and 14102b. wrth the 
tapered ends, 14106b and 14108b. of the base members. 14106a and 14108a. of the 
engagement members, 14106 and 14108, received within the external annular recess 
14008ac of the tubular toggle bushing 14008. When the one-shot deactivation device 14104 
is positioned as illustrated in Fig. 1 1Z. the external annular recess 14104d of the tubular 
body 14104a of the one-shot deactivation device is moved out of engagement with the 
engagement arms. 14026d and 14032d. of the triggers, 14026 and 14032, respectively. As 
a result, the triggers. 14026 and 14032. may operate normally as described above with 
reference to Rgs. 1 1W, 1 1X, and 1 1 Y. 
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[00142] Conversely, in an exemplary embodiment, during operation of the casing 
cutter assembly 14, as illustrated in Figs. 11 AA1 to 1 1AA4, the one-shot deactivation dev.ce 
14104 are positioned proximate and in intimate contact with the pins, 14100a and 14100b, 
"with the tapered ends, 14106b and 14108b, of the base members, 14106a and 14108a, of 
the engagement members, 14106 and 14108. not received within the external annular 
recess 14008ac of the tubular toggle bushing 14008. When the one-shot deact.vat.on 
device 14104 is positioned as illustrated in Figs. 11AA1 to 11AA4, the external annular 
recess 14104d of the tubular body 14104a of the one-shot deactivation device is moved .nto 
engagement with the engagement arms, 14026d and 14032d. of the triggers, 14026 and 
14032 respectively. As a result, the triggers, 14026 and 14032, are deactivated and may 
not operate normally as described above with reference to Figs. 1 1W, 1 1X, and 1 1 Y. 
[00143] In an alternative embodiment, the elements of the casing cutter assembly 14 
that sense the diameter of the expandable wellbore casing 100 may be disabled or omitted 
or adjusted to sense any pre-selected internal diameter of the expandable wellbore cas.ng. 
[00144] In an exemplary embodiment, the ball gripper assembly 16 is provided and 
operates substantially, at least in part, as disclosed in one or more of the followmg: (1) PCT 
patent application serial number PCT/US03/29859, attorney docket no. 25791.102.02, filed 
on 9/22/2003, (2) PCT patent application serial number PCT/US03/14153, attorney docket 
number 25791 .104.02, filed on 1 1/13/2003. and/or (3) PCT patent application serial number 

p CT/us04 / , attorney docket number 25791 .253.02. filed on 3/1 1/2004. and/or 

(4) PCT patent application serial number PCT/US04/ . attorney docket number 

25791 260 02 filed on 3/26/2004. and/or (5) PCT patent application senal number 

PCT/US04/ .. attorney docket number 25791.270.02. filed on 4/2/2004. the 

disclosures of which are incorporated herein by reference. 

[00145] in an exemplary embodiment, as illustrated in Figs. 12A1 to 12A4, 12B and 
12C1 to 12C4, the ball gripper assembly 16 includes an upper mandrel 1602 that defines a 
longrtudinal passage 1602a and a radial passage 1602b and includes an internal threaded 
connection 1602c at one end, an external flange 1602d at an intermediate portion that 
includes an external annular recess 1602e having a shoulder 16021 and an externa, rad.al 
hole 1602g. an externa, annular recess 1602h, an externa, annular recess 16021, an external 
annular recess 1602j having a tapered end 1602k including an external annular recess 
1602ka, an external annular recess 16021, and an external annular recess 1602m. and an 
external annular recess 1602n. an external radial hole 1602o, an externa, annular recess 
1602p and an external annular recess 1602q at another end. 

[00146] An upper tubular bushing 1604 defines an internally threaded radial open.ng 
160 4a and includes an external flange 1604b having an externa. annu.ar recess 1604c and 
an interna. annu.ar recess 1604d mates wrth and receives the externa, flange 1602d of the 
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upper mandrel 1602. In particular, the internal annular recess 1604d of the upper tubular 
bushing 1604 mates with the shoulder 1602f of the external annular recess 1602e of the 
upper mandrel 1602. A screw 1606 that is threadably coupled to the internally threaded 
radial opening 1 604a of the upper tubular bushing 1604 extends into the external radial hole 
1602g of the external flange 1602d of the upper mandrel 1602. 
[001471 A deactivation tubular sleeve 1 608 defines a radial passage 1608a and 
includes an internal annular recess 1608b that mates with and receives an end of the 
external annular recess 1604c of the external flange 1604b of the upper tubular bushing 
1604. an internal annular recess 1608c that mates with and receives the external flange 
1602d of the upper mandrel 1602, an internal annular recess 1608d. an internal annular 
recess 1608e, and an internal annular recess 1608f. A deactivation spring 1610 is recerved 
within an annulus 1612 defined between the internal annular recess 1608b of the 
deactivation tubular sleeve 1608, an end face of the external annular recess 1604c of the 
external flange 1604b of the upper tubular bushing 1604, and the external annular recess 
1602hof the external flange 1602d of the upper mandrel 1602. 

[00148] A sealing member 1614 is received with the external annular recess 1602. of 
the external flange 1602d of the upper mandrel 1602 for sealing the interface between the 
upper mandrel and the deactivation tubular sleeve 1608. An annular spacerelement 1616 .s 
received within the external annular recess 1602ka of the tapered end 1602k of the external 
annular recess 1602j of the upper mandrel 1602. 

[00149] One or more inner engagement elements 1618a of a tubular coglet 1618 
engage and are received within the external annular recess 1602ka of the tapered end 
1602k of the external annular recess 1602j of the upper mandrel 1602 and one or more 
outer engagement elements 1618b of the coglet engage and are received wrthin the .ntemal 
annular recess 1608d of the deactivation tubular sleeve 1608. 

[00150] An external annular recess 1620a of an end of a tubular coglet prop 1620 
that includes an inner flange 1620b receives and mates with the inner surfaces of the outer 
engagement elements 1618b of the coglet 1618. The end of the tubular coglet prop 1620 
further receives and mates with the external annular recess 1602j of the external flange. 
1602d of the upper mandrel 1602. A sealing element 1622 is received within the external 
annular recess 16021 of the upper mandrel 1602 for sealing the interface between the upper 
mandrel and the tubular coglet prop 1 620. 

[00151] An end of a tubular bumper sleeve 1624 that includes internal and external 
flanges 1624a and 1624b. and a hole 1624c at another end mates with and receives the 
external annular recess 1602m of the external flange 1602d of the upper mandrel 1602. A 
coglet spring 1626 is received within an annulus 1628 defined between the externa, annular 
recess 1602m of the external flange 1 602d of the upper mandrel 1602, the tubular coglet 
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prop 1620, the inner flange 1620b of the tubular coglet prop, an end face of the tubular 
bumper sleeve 1624, and the internal annular recess 160Bc of the deactivation tubular 
sleeve 1608. 

t00152] A tubular ball race 1628 that defines a plurality of tapered annular recesses 
1628a and an internally threaded radial opening 1628b and includes one or more axial 
engagement elements 1628c at one end and one or more axial engagement elements 
1628d at another end receives and mates with the other end of the upper mandrel 1602. In 
an exemplary embodiment, the axial engagement elements 1628c of the tubular ball race 
1628 are received within and are coupled to the hole 1624c of the tubular bumper sleeve 
1624. An end of a tubular activation sleeve 1630 that defines a plurality of radial openings 
1630a, a radial opening 1630b, a radial opening 1630c, and includes an internal annular 
recess 1630d receives and mates with the tubular ball race 1628. In an exemplary 
embodiment, an end face of an end of the tubular activation sleeve 1630 is positioned 
proximate and in opposing relation to an end face of an end of the deactivation sleeve 1608. 
In an exemplary embodiment, the radial openings 1630a are aligned with and positioned m 
opposing relation to corresponding of tapered annular recesses 1628a of the tubular ball 
race 1628, and the radial openings are also narrowed in cross section in the radial direct.on 
for reasons to be described. 

[00153] Balls 1632 are received within each of the of tapered annular recesses 1628a 
and corresponding radial openings 1630a of the tubular ball race 1628 and tubular activation 
sleeve 1630. respectively. In an exemplary embodiment, the narrowed cross sections of the 
radial openings 1630a of the tubular activation sleeve 1630 will permit the balls 1632 to be 
displaced outwardly in the radial direction until at least a portion of the balls extends beyond 
the outer perimeter of the tubular activation sleeve to thereby permit engagement of the balls 
with an outer structure such as, for example, a wellbore casing. 
[00154] A lower mandrel 1634 that defines a longitudinal passage 1634a and an 
internally threaded radial passage 1634b at one end and includes internal annular recesses. 
1634c and 1634d. for receiving and mating with the external annular recesses. 1602p and 
1602q of the upper mandrel 1602, an internal annular recess 1634e, an external flange 
1634T and an externally threaded connection 1634g at another end. In an exemplary 
embodiment, as illustrated in Rg. 12* the end of the lower mandrel 1634 further includes 
longitudinal recesses 1634h for receiving and mating with corresponding axial engagement 
elements 1628d of the tubular ball race 1628. A sealing element 1635 is received within the 
internal annular recess 1634d of the lower mandrel 1634 for sealing an interface between 
the lower mandrel and the external annular recess 1602p of the upper mandrel 1602. 
[00155] A tubular spring retainer 1636 that defines a radial passage 1636a and 
includes an externa, annular recess 1636b at one end mates with and receives the end of 
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the tower mandre, 1634 and is positioned proximate an end face nf the externa, flange 1634) 
thai t . . ,^„iRisr.ceivesandmateswiththeendofthe 

of the tower mandrel. A tubular spring retainer 1638 receives ana m _ 
tower mandrel 1634 and is received and mates with the interna, annuia, recess 1630d of .he 

Tcl^me tobutor spnng retainer 1638, an end face o,,be spring retainer 1636 me interna, 
a„lt recess 1630d o. me tobular a*aflon sleeve 1630. and me end o, ft. torn 

1634. A retaner screw 1642 is receded within and is threadao,, couptod o th 

the external radla, hole 1602o of the upper mandrel 1602. 

rnnsn During operation of me ball gripper esaembly 16, id an exemplary 

... ioai tn 19A4 the ball gripper assembly may be 

Uoo,,euppevmandre,,602ma r:= ^ 

of an end of the casing cutter assembly 14 and the extemaiiy mre 

1 tovver mandrel 1634 nta, be couptod to an intomally .treaded connecuon 16a of an end 

of the tension actuator assembly 18. 

,n « altemaflve embodiment me ln«en,a,„ threaded connecban ,602c ,he 
£J mandre, 1602 ma, be coupled to an externa., threaded cormec^o. anen^e 
te^on ac.ua.or assembl, 18 and the externa., threaded connection 1634g of he lower 
. mandre, 1634 ma, be coupled .o an interna,* .breaded connection o, an end o, casing 

inan exemplar, embodiment ,e deao.1va.ion spnng 1610 baa a greater 
sphn* ale lhan the aotrvaflon sprit* 1640. As a result In an Mia, op.ra.ino models 
Ztedinfigs. 12A1 to 12A4, a biasing enforce is applied 1o.be deaoflvafl n *~ 

H aClvln sleeve 1630 ,n a direcflon 1644 that mainlains the aclivaflon stoeve ,n 
, 608 and a**t ^ bafc , 632 wl(hln ^ radlally 

;;"ba, te dono,ex,endbe,ond,e P edme,ero,,heaou.aflona,eeve,oe^^^^ 

ZT^t^diX.IXI ,o,2C4,nanexem,ar, embodiment fliebai, 
Z ,6 ma,t operated to engage me ,n,efl W surface oflhe expandable wellbore casing 

passages 1602a and 1634aa, ofthe upper and tower mandrels. 1602 and ,634. 
Z^T' m pamoular. when Ore tongftudina, and radial passages, ,602a and ,602b. 

- * — - - — " - inlec,ion 
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material 1650, the internal annular recess 1608c of the deactivation tubular sleeve 1608 is 
pressurized When the operating pressure of the fluidic material 1650 within the internal 
annular recess 1 608c of the deactivation tubular sleeve 1608 is sufficient to overcome the 
biasing spring force of the deactivation spring 1610, the deactivation tubular sleeve is 
displaced in a direction 1652. As a result, the spring force provided by the activation spring 
1640 then may displace the activation tubular sleeve 1630 in the direction 1652 thereby 
moving the balls 1632 on the corresponding tapered annular recesses 1628a of the tubular 
ball race 1628 outwardly in a radial direction into engagement with the interior surface of the 
expandable wellbore casing 100. In an exemplary embodiment, the operating pressure of 
the fluidic material 1650 sufficient to overcome the biasing spring force of the deactivation 
spring 1610 was about 100 psi. 

[00162] In an exemplary embodiment, when the operating pressure of the fluidic 
material 1650 is reduced, the operating pressure of the fluidic material 1650 within the 
internal annular recess 1608c of the deactivation tubular sleeve 1608 is no longer suffice* 
to overcome the biasing spring force of the deactivation spring 161 0. and the deactivate 
tubular sleeve and the activation tubular sleeve 1630 are displaced in a direction opposrte to 
the direction 1652 thereby moving the balls 1632 radially inwardly and out of engagement 
with the interior surface of the expandable wellbore casing 100. 
[00163] In an exemplary embodiment, the ball gripper assembly 16 is operated to 
engage the interior surface of the expandable wellbore casing 1 00 in combination with the 
operation of the tension actuator assembly 1 8 to apply an upward tensile force to one or 
more elements of the system 10 coupled to and positioned below the tension actuator 
assembly As a result, a reaction force comprising a downward tensile force is applied to the 
lower mandrel 1634 of the ball gripper assembly 16 in a direction opposite to the direction 
1652 during the operation of the tension actuator assembly 18. Consequently, due to the 
geometry of the tapered 1628a of the tubular ball race 1628, the balls 1632 are driven up the 
tapered annular recesses 1628a of the tubular ball race 1628 with increased force and the 
contact force between the balls 1632 and the interior surface of the expandable wellbore 
casing 100 is significantly increased thereby correspondingly increasing the gripping force 
and effect of the ball gripper assembly. 

[00164] In an exemplary embodiment, the ball gripper assembly 16 may be operated 
to radially expand and plastically deform discrete portions of the expandable wellbore casing 
1 00 by controlling the amount of contact force applied to the interior surface of the 
expandable wellbore casing by the balls 1 632 of the ball gripper assembly. In an 
experimental test of an exemplary embodiment of the ball gripper assembly 16, an 
expandable wellbore casing was radially expanded and plastically deformed. This was an 
unexpected result. 
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[00165] In an exemplary embodiment, the tension actuator assembly 18 operates and is 
provided substantially, at least in part, as disclosed in one or more of the following: (1) PCT 
patent application serial number PCT/US02/36267, attorney docket number 25791 .88.02, 
filed on 11/12/2002, and/or (2) PCT patent application serial number PCT/US03/29859, 
attorney docket no. 25791.102.02, filed on 9/22/2003, and/or (3) PCT patent application 
serial number PCT/US03/14153, attorney docket number 25791.104.02, filed on 11/13/2003. 
and/or (4) PCT patent application serial number PCT/US03/29460, attorney docket number 
25791 .1 14.02, filed on 9/23/2003, and/or (5) PCT patent application serial number 

PCT/US04/__ . attorney docket number 25791 .253.02, filed on 3/11/2004, and/or 

(6) PCT patent application serial number PCT/US04/_ . attorney docket number 

25791 .260.02, filed on 3/26/2004, and/or (7) PCT patent application serial number 

PCT/US04/ _, attorney docket number 25791.270.02, filed on 4/2/2004, the 

disclosures of which are incorporated herein by reference. 

[00166] In an exemplary embodiment, as illustrated in Figs. 13A1 to 13A8 and 13B1 

to 13B7. the tension actuator assembly 18 includes an upper tubular support member 18002 
that defines a longitudinal passage 18002a, and external internally threaded radial openings, 
18002b and 18002c. and an external annular recess 18002d and includes an internally 
threaded connection 18002e at one end and an external flange 18002f, an external annular 
recess 1 8002g having an externally threaded connection, and an internal annular recess 
18002h having an internally threaded connection at anotherend. An end of a tubular 
actuator barrel 18004 that defines radial passages, 18004a and 18004b, at one end and 
radial passages. 18004c and 18004d, includes an internally threaded connection 18004e at 
one end that mates with, receives, and is threadably coupled to the external annular recess 
1 8002g of the upper tubular support member 18002 and abuts and end face of the external 
flange 18002f of the upper tubular support member and an internally threaded connection 
18004f at anotherend. 

[00167] Torsional locking pins, 18006a and 18006b, are coupled to and mounted 
within the external radial mounting holes. 18002b and 18002c. respectively, of the upper 
tubular support member and received within the radial passages. 1 8004a and 1 8004b, of the 
end of the tubular actuator barrel 18004. The other end of the tubular actuator barrel 18004 
receives and is threadably coupled to an end of a tubular barrel connector 18008 that 
defines an internal annular recess 18008a. external radial mounting holes, 18008b and 
18008c radial passages. 18008d and 18008e, and external radial mounting holes. 18008f 
and 18008g and includes deferentially spaced apart teeth 18008h at one end. A sealing 
cartridge 18010 is received within and coupled to the internal annular recess 18008a of the 
tubuiar barrel connector 18008 for fluidicly sealing the interface between the tubular barrel 
connector and the sealing cartridge. Torsional locking pins. 18012a and 18012b. are 
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coupled to and mounted within the external radial mounting holes. 18008b and 18008c, 
respectively, of the tubular barrel connector 1 8008 and received within the radial passages, 
18004c and 18004d, of the tubular actuator barrel 18004. 

[00168] A tubular member 18014 that defines a longitudinal passage 18014a hav,ng 
one or more internal splines 18014b at one end and drcumferentially spaced apart teeth 
18014c at another end for engaging the drcumferentially spaced apart teeth 18008b of the 
tubular barrel connector 18008 mates with and is received within the actuator barrel 18004 
and the one end of the tubular member abuts an end face of the other end of the upper 

tubular support member 18002 and at another end abuts and end face of the tubular barrel 
connector 18008. Atubular guide member 18016 that defines a longitudinal passage 
18016a having a tapered opening 18016aa, and radial passages, 18016b and 18016c, 
includes an external flange 18016d having an externally threaded connection at one end that 
is receded within and coupled to the internal annular recess 1 8002h of the upper tubular 
support member 18002. 

[00169] The other end of the tubular barrel connector 18008 is threadably coupled to 
and is received wfthin an end of a tubular actuator barrel 18018 that defines a longitud,nal 
passage 18018a, radial passages, 18018b and 18018c, and radial passages, 18018d and 
18018e Torsional locking pins, 18020a and 18020b. are coupled to and mounted within the 
external radial mounting holes, 18008f and 18008g, respectively, of the tubular barrel 
connector 18008 and received within the radial passages. 18018b and 18018c. of the tubular . 
actuator barrel 18018. The other end of the tubular actuator barrel 18018 receives and • 
threadably coupled to an end of a tubular banel connector 18022 that defines an internal 
annular recess 18022a. external radial mounting holes. 18022b and 18022c. rad.al 
passages 18022d and 18022e. and external radial mounting holes. 18022f and 18022g. A 
sealing cartridge 18024 is received within and coupled to the internal annular recess 18022a 
of the tubular barrel connector 18022 for fluidicly sealing the interface between the tubular 
barrel connector and the sealing cartridge. Torsional locking pins. 18024a and 18024b. are 
coupled to and mounted within the external radial mounting holes. 18022b and 18022c. 
' respectively, of the barrel connector 18022 and received within the radial passages. 18018d 
and 18018e, of the tubular actuator barrel 18018. 

[00170] The other end of the tubular barrel connedor 1 8022 is threadably coupled to - 
and is received within an end of a tubular actuator barrel 1 8026 that defines a longitudinal 
passage 18026a. radial passages. 18026b and 18026c. and radial passages. 18026d and 
l8 026e Torsional .ocking pins, 18028a and 18028b. are coupled to and mounted wrth.n the 
external radial mounting holes. 18022f and 18022g. respectively, of the tubular barrel 
connector 18022 and received within the radial passages. 18026b and 18026c. of the tubular 
actuator barrel 18026. The other end of the tubu«ar aduator barrel 18026 receives and is 
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threadably coupled to an end of a tubular barrel connector 18030 that defines an internal 
annular recess 18030a, external radial mounting holes, 18030b and 18030c. radial 
passages, 18030d and 18030e, and external radial mounting holes, 18030f and 18030g. A 
sealing cartridge 18032 is received within and coupled to the internal annular recess 18030a 
of the tubular barrel connector 1 8030 for fluidicly sealing the interface between the tubular 
barrel connector and the sealing cartridge. Torsional locking pins, 18034a and 18034b, are 
coupled to and mounted within the external radial mounting holes. 18030b and 18030c. 
respectively, of the tubular barrel connector 18030 and received within the radial passages, 
18026dand 18026e, of the tubular actuator barrel 18026. 

[00171] The other end of the tubular barrel connector 18030 is threadably coupled to 
and is received within an end of a tubular actuator barrel 1 8036 that defines a longitudinal 
passage 18036a, radial passages, 18036b and 18036c, and radial passages. 18036d and 
18036e. Torsional locking pins, 18038a and 18038b, are coupled to and mounted within the 
external radial mounting holes, 18030f and 18030g, respectively, of the tubular barrel 
connector 18030 and received within the radial passages, 18036b and 18036c, of the tubular 
actuator barrel 18036. The other end of the tubular actuator barrel 18036 receives and is 
threadably coupled to an end of a tubular barrel connector 18040 that defines an internal 
annular recess 18040a, external radial mounting holes. 18040b and 18040c, radial 
passages. 18040d and 18040e, and external radial mounting holes, 18040f and 18040g. A 
sealing cartridge 18042 is received within and coupled to the internal annular recess 18040a 
of the tubular barrel connector 18040 for fluidicly sealing the interface between the tubular 
barrel connector and the sealing cartridge. Torsional locking pins, 18044a and 18044b, are 
coupled to and mounted within the external radial mounting holes. 18040b and 18040c, 
respectively, of the tubular barrel connector 18040 and received within the radial passages, 
1 8036d and 1 8036e, of the tubular actuator barrel 1 8036. 

[00172] The other end of the tubular barrel connector 1 8040 is threadably coupled to 
and is received within an end of a tubular actuator barrel 18046 that defines a longitudinal 
passage 18046a, radial passages. 18046b and 18046c. and radial passages, 18046d and 
18046e. Torsional locking pins. 18048a and 18048b. are coupled to and mounted within the 
external radial mounting holes. 18040f and 18040g, respectively, of the tubular barrel 
connector 18040 and received within the radial passages. 18046b and 18046c. of the tubular 
actuator barrel 18046. The other end of the tubuiar actuator barrel 18046 receives and is 
threadably coupled to an end of a tubular barrel connector 18050 that defines an internal 
annular recess 18050a. external radial mounting holes. 18050b and 18050c, radial 
passages 18050d and 18050e, and external radial mounting holes, 18050f and 18050g. A 
sealing cartridge 18052 is received within and coupled to the internal annular recess 18050a 
of the tubular barrel connector 1 8050 for fluidicly sealing the interface between the tubular 
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barrel connector and the sealing cartridge. Torsional locking pins. 18054a and 18054b, are 
coupled to and mounted within the externa, radia. mounting holes. 18050b and 18050c. 
respectively, of the tubular barrel connector 18050 and received within the radial passages, 
18046d and 18046e. of the tubular actuator barrel 18046. 

m0173l • Theotherendofthetubu.arbarrelconnector18050isthreadablycou P ledto 
and is received within an end of a tubular actuator barrel 18056 that defines a longitudinal 
passage 18056a. radia. passages. 18056b and 18056c. and radial passages. IMW rt 
18056e Torsiona. locking pins. 18058a and 18058b, are coupled to and mounted «ftn the 
external radial mounting holes, 18050f and 18050g, respectively, of the tubular barrel 

actuator barrel 18056. The other end of the tubular actuator barrel 18056 receives and . 
threadably coupled to an end of a tubu.ar lower stop 18060 that defines an internal annular 
recess 18060a. external radial mounting holes. 18060b and 18060c. and an interna, annular 
recess 18060d that includes one or more circumferentially spaced apart locking teeth 
18060e at one end and one or more circumferentially spaced apart locking teeth 18060f at 
the other end A sealing cartridge 18062 is received within and coupled to the mternal 
annular recess 1 8060a of the tubu«ar lower stop 18060 for fluidicly sealing the interface 
betweenthetubularlowerstopandthesealingcartridge. 1™™"°^^*™* 
and 18064b. are coupled to and mounted within the externa, radia. mounting holes, 18060b 
and 18060c. respective of the tubu.ar .ower stop 18060 and received w*hin the rad.al 
passages, 18056d and 18056e, of the tubular actuator barrel 18056. 
1001741 A connector tube 18066 that defines a longitudinal passage 18066a and 
La. mounting holes. 18066b and 18066c. and includes externa, splines 18066d at one end 
for engaging the interna, splines 18014b of the tubular member 18014 and rad,a, mounting 
noles 18066e and 18066f. at another end is received within and sealingly and movably 
engages the interior surface of the sealing cartridge 1 801 0 mounted within the annular 
recess 1 8008a of the tubular barrel connector 18008. In this manner, during longitud.na. 
displacement of the connector tube 18066 relative to the tubular barrel connector 18008, a 

^aceofthetubularbarrelconneco, 

andmateswiththeotherendofthetubu,arguidemember18016. Mounting screws. 18068a 
and 18068b. are copied to and received within the radial mounting holes, 18066b and 
18066c, respectively of the connector tube 18066. tWroa , ahlv/ 
r00l7 51 The other end of the connector tube 18066 is received w,th,n and threadab,y 
Lied to an end of a tubular piston 18070that defines a longitudinal passage" 18070a 
Amounting holes. 18070b and 18070c. radia. passages. 18070d and 18070e and rad.a. 
; Ig hole . 18070f and 18070g. that includes a fiange 18070h at one en, A seal.ng 



v,oimmxn pcrrasiowo.om 

cartridge 18072 is mounted onto arid sealing* coupled to the exterior of the tubular piston 
,8070 proximate me flange 18070b. Tba sealing cartridge 18072 also mates witb and 
sealing^ engages the interior surface of Are lobular actuator bane, 18018. In this W 

6 m . a flu* sea, . manned between flie exterior surfac* o, fhe p,s.on an^ *e mlenor 
surface o, the ac.ua.or barrel Mousing screws. 18074a and 18074b, are coupled o and 

Lnted *m the externa, red* — «■ — «»» ^"C* »e 
tubular piston 18070 and received Ml the radial passages. 18066e and 18066f, of the 

„ an eld of a connector lube 18076 that defines a longitudinal passage I"""-" 
ZZ h*s. 18078b a* 18076c. a, one end and radia, mounflng hole, 1f»7*d and 
Zee. a. anoflrar end. The connector ,ube 18076 is recced wWn and saalmgiy and 
Laf* engages me interior surface of the seaiing cartridge 18024 mounted -h,n .he 
annular recess 1 8022a o. are tubuUr barrel conneCor 18022. In mis manna, during 
Z^Ldispfao^ntoflheconr^or^^ereta^foute^tarb^ 

tube arid me interior surface of the barrel corinecfor. MounUng screws. ,8078a and 18078b. 
Z coup.ed.0 arid mouoted w»Hm the exfematradfa, mounting ho.es. 18070. and m 
LpecfU of the <ubu,ar piston 18070 and received within me radia, passage, 18076b 

;:; o7 "TeZ::— 

Ipted to an end of a <ubu,ar piston 18080 Aral deflnes a tatfUM passage 1 8080, 
A mounting hole, 18080b and 18080c. radia, passage, 18080d and 1808O, and radia, 
ToX bo J. 18080. and 1808Og. M Mud. a flange 18080b at one rXM 
ZZ 1»82 is mourifed onfo and sea„ngly coup,ed to the exterior o, ft. tubule, P,s,on 
T 8 080 proximate .he flenge 18080b. The sealing cartridge 18062 also mates war, and 
a^rZagesfteirteriorsunaoeo.flie^ra^ba.e. ^ 

barter 18026 a fluid* eee. is maintained betweer, the exlerio, surface o, flie pistori and he 
££2. ofure aaua,or barrel. Mounflng a«ews, 18084a and 18084b. are c^ed 
atd mouri,ed «* ft. externa, radia, ntounflng ho,es. 18080b and 18080c. respe*e^ 
"etubutar plston 18080 and reeled -in ft. radia, passages. ,8076e and 18076.. offta 

" ToL and a. the tubufcr .ston 16080 receives end is .hreadab, coupled 
punting botes. 18086b and 18086c, at one end and radia, mounflng holes. 18086d 
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18086e at another end. The connector tube 18086 is received within and sealingly and 
movably engages the interior surface of the sealing cartridge 18032 mounted within the 
annular recess 18030a of the tubular barrel connector 18030. In this manner, during 
longitudinal displacement of the connector tube 1 8086 relative to the tubular barrel 
connector 1 8030, a fluidic seal is maintained between the exterior surface of the connector 
tube and the interior surface of the barrel connector. Mounting screws, 18088a and 18088b, 

are coupled to and mounted within the external radial mounting holes, 18080f and 18080g. 

respectively, of the tubular piston 18080 and received within the radial passages, 18086b 

and 1 8086c, of the connector tube 1 8086. 

[00179] The other end of the connector tube 1 8086 is received within and threadably 
coupled to an end of a tubular piston 18090 that defines a longitudinal, passage 18090a. 
radia. mounting holes. 18090b and 18090c. radial passages. 18090d and 18090e. and rad,a. 
mounting holes. 18090f and 18090g. that includes a flange 18090h at one end. A seahng 
cartridge 18092 is mounted onto and sealingly coupled to the exterior of the tubular piston 
18090 proximate the flange 18090h. The sealing cartridge 18092 also mates with and 
sealingly engages the interior surface of the tubular actuator barrel 18036. In this manner, 
during longitudinal displacement of the tubular piston 18090 relative to the tubular actuator 
barrel 1 8036 a fluidic seal is maintained between the exterior surface of the piston and the 
interior surface of the actuator barrel. Mounting screws. 18094a and 18094b, are coupled to 
and mounted within the external radial mounting holes, 18090b and 18090c, respectively, of 
the tubular piston 18090 and received within the radial passages. 18086e and 1808*. of the 
connector tube 18086. 

[00180] The other end of the tubular piston 1 8090 receives and is threadably coupled 
to an end of a connector tube 18096 that defines a longitudinal passage 18096a, radial 
mounting holes, 18096b and 18096c, at one end and radial mounting holes, 18096d and 
18096e at another end. The connector tube 18096 is received within and sealingly and 
movably engages the interior surface of the sealing cartridge 18042 mounted within the 
annular recess 18040a of the tubular barrel connector 18040. In this manner, dunng 
longitudinal displacement of the connector tube 18096 relative to the tubular barrel 
connector 1 8040. a fluidic seal is maintained between the exterior surface of the connector 
tube and the interior surface of the barrel connector. Mounting screws. 18098a and 18098b, 
are coupled to and mounted within the external radial mounting holes, 18090f and 18090g, 
respectively, of the tubular piston 18090 and received within the radial passages. 18096b 
and 1 8096c, of the connector tube 1 8096. 

[00181] The other end of the connector tube 18096 is received within and threadably 
coupled to an end of a tubular piston 18100 that defines a longitudinal passage 18100a, 
radial mousing ho.es. 18100b and 18100c, radial passages. 18100d and 18100e. and rad.a. 
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mounting holes, 181 OOf and 18100g. that includes a flange 18100h at one end. A sealing 
cartridge 18102 is mounted onto and sealingly coupled to the exterior of the tubular piston 
18100 proximate the flange 18100h. The sealing cartridge 18102 also mates with and. 
sealingly engages the interior surface of the tubular actuator barrel 18046. In this manner, 
during longitudinal displacement of the tubular piston 18100 relative to the tubular actuator 
barrel 1 8046 a fluidic seal is maintained between the exterior surface of the piston and the 
interior surface of the actuator barrel. Mounting screws, 18104a and 18104b, are coupled to 
and mounted within the external radial mounting holes, 18100b and 18100c. respectively, of 
the tubular piston 18100 and received within the radial passages. 18096e and 18096f, of the 
connector tube 18096. 

[00182] The other end of the tubular piston 18100 receives and is threadably coupled 
to an end of a connector tube 18106 that defines a longitudinal passage 18106a, radial 
mounting holes. 18106b and 18106c. at one end and radial mounting holes, 18106d and 
18106e atanothererid. The connector tube 18106 is received within and sealingly and 
movably engages the interior surface of the sealing cartridge 18052 mounted within the 
annular recess 18050a of the tubular barrel connector 18050. In this manner, dunng 
longitudinal displacement of the connector tube 18106 relative to the tubular barrel 
connector 1 8050. a fluidic seal is maintained between the exterior surface of the connector 
tube and the interior surface of the barrel connector. Mounting screws. 18108a and 18108b. 
are coupled to and mounted within the external radial mounting holes. 18100T and 18100g. 
respectively, of the tubular piston 18100 and received within the radial passages, 18106b 
and 18106c, of the connector tube 18106. 

[00183] The other end of the connector tube 18106 is received within and threadably 
coupled to an end of a tubular piston 18110 that defines a longrtudinal passage 18110a. 
radial mounting holes. 18110b and 18110c. radial passages. 18110d and 18110e. rad.a. 
mounting holes. 18110f and 18110g. that includes a flange 18110H at one end and 
circumferential spaced teeth 181 1 0i at another end for engaging the one or more 
circumferential* spaced apart locking teeth 18060e of the tubular lower stop 18060. A 
sealing cartridge 181 12 is mounted onto and sealingly coupled to the exterior of the tubular 
piston 18110 proximate the flange 18110h. The sealing cartridge 18112 also mates with and 
sealingly engages the interior surface of the actuator barrel 18056. In this manner, dunng 
longitudinal displacement of the tubular piston 181 10 relative to the actuator barrel 18056. a 
fluidic seal is maintained between the exterior surface of the piston and the interior surface 
of the actuator barrel. Mounting screws. 181 14a and 18114b. are coupled to and mounted 
within the external radial mounting holes. 18110b and 18110c, respectively, of the tubular 
piston 18110 and received within the radial passages. 18106d and 18106e. of the connector 
tube 18106. 
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[00184] The other end of the tubular piston 181 10 receives and is threadably coupled 
to an end of a connector tube 18116 that defines a longitudinal passage 18116a, radial 
mounting holes. 18116b and 18116c. atone end and radial mounting holes. 18116d and 
181 16e at another end that includes an external flange 18116f that includes 
circumferential spaced apart teeth 181 16g that extend from an end face of the external 
flange for engaging the teeth 18060f of the tubular lower stop 18060. and an externally 
threaded connection 18116h at another end. The connector tube 18116 is received with.n 
and sealingly and movably engages the interior surface of the sealing cartridge 18062 
mounted within the annular recess 18060a of the lower tubular stop 18060. In this manner, 
during longrtudinal displacement of the connedortube 18116 relative to the lower tubular 
stop 18060. a fluidic seal is maintained between the exterior surface of the connector tube 
and the interior surface of the lower tubular stop. Mounting screws. 18118a and 18118b, are 
coupled to and mounted within the external radial mounting holes. 18110f and 18110g. 
respectively, of the tubular piston 18110 and received within the radial passages. 18116b 
and 1 81 16c, of the connector tube 18116. 

[00185] In an exemplary embodiment, as illustrated in Figs. 13A1 to 13A8, the 
internally threaded connection 1 8002e of the upper tubular support member 18002 ^receives 
and is coupled to the externally threaded connection 1234g of the lower mandrel 1234 of the 
ball grabber assembly 16 and the externally threaded connection 181 16h of the connector 
tube 181 1 6 is received within and is coupled to an internally threaded connection 20a of an 
end of the safety sub assembly 20. 

[00186] in an exemplary embodiment, as illustrated in Figs. 13A1 to 13A8. dunng 
operation of the tension actuator assembly 18. the tension actuator assembly is positioned 
within the expandable wellbore casing 100 and fluidic materia, 18200 is injected into the 
tension actuator assembly through the passages 18002a. 18016a. 18066a, 18070a, 18076a, 
18080a 18086a. 18090a. 18096a. 18100a. 18106a. 18110a, and 18116a. The injected 
fl uidicmaterial18200willalsopassthroughtheradialpassages.18070dand18070e. 

18 080d and 18080e. 18090d and 18090e, 18100d and 18100e. 1811M and 18110e. of the 
tubular pistons, 18070. 18080. 18090. 18100. and 18110, respectively, into annular p,ston 
chambers. 18202. 18204. 18206. 18208, 18208, and 18210. 
[00187] As illustrated in Rgs. 13B1 to 13B7, the operating pressure of theflu.dic 
materia. 18200 may then be increased by. for example, controllably blocking or limiting the 
flow of the fluidic material through the passage 18116a and/or increasing the operating 
pressure of the outlet ofapumping device for injecting the fluidic materia. 18200 ,nto the 
tension actuator assembly 18. As a result, of the increased operating pressure of he , t**c 
materia. 18200 within the tension actuator assembly 18, the operating pressures of the 
annular piston chambers. 18202. 18204. 18206. 18208. 18208. and 18210. will be increased 
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sufficiently to displace the tubular pistons, 18070, 18080, 18090, 18100, and 18110, 
upwardly in the direction 18212 thereby also displacing the connector tube 181 16. As a 
result, a upward tensile force.is applied to all elements of the system 1 0 coupled to and 
positioned below the connector tube 18116. In an exemplary embodiment, during the 
upward displacement of the tubular pistons, 18070. 18080. 18090, 18100, and 18110, fluidic 
materials displaced by the tubular pistons within discharge annular chambers. 18214. 18216, 
18218 18220 and 18222 are exhausted out of the tension actuator assembly 18 through 
the radial passages, 18008d and 18008e. 18022d and 18022e. 18030d and 18030e, 18040d 
and18040e 18050d and 18050e, respectively. Furthermore, in an exemplary embodiment, 
the upward displacement of the tubular pistons, 18070, 18080, 18090. 18100. and 18110. 
further causes the external splines 1 8066d of the connector tube 1 8066 to engage the 
internal splines 18014b of the tubular member 18014 and the circumferentially spaced apart 
teeth 18116g of the connector tube 18116 to engage the circumferentially spaced teeth 
18060f of the tubular lower stop 18060. As a result of the interaction of the external splines 
18066d of the connector tube 18066 to engage the internal splines 18014b of the tubular 
member 18014 and the circumferentially spaced apart teeth 181 16g of the connector tube 
1 81 16 to engage the circumferentially spaced teeth 18060f of the tubular lower stop 18060. 
torsional loads may be transmitted through the tension actuator assembly 18. 
[001881 In an exemplary embodiment, as.iltustrated in Fig. 14A, the safety sub 
assembly 20 includes a tubular body 200a that defines a longitudinal passage 200b and 
includes an external flange 200c and an internal annular recess 200d at one end. and 
external annular recesses. 200e. 200f, 200g. and 200h at another end. A sealing member 
202 is positioned within the external annular recess 200h at the other end of the tubular body 
200a. 

[001891 In an exemplar embodiment, as illustrated in Figs. 14A, 14B and 14C, the 
sealing cup assembly 22 includes an upper tubular mandrel 2202 that defines a longitudinal 
passage 2202a and internally threaded radial mounting holes, 2202b and 2202c, and 
includes an internal annular recess 2202d at one end. an internal annular recess 2202e, an 
internal annular recess 2202f. an internal annular recess 2202g, and an internally threaded 
internal annular recess 2202h and an external flange 2202i at another end. The .nternal 
annular recesses. 2202d. 2202e, and 2202f. of the upper tubular mandrel 2202 of the 
sealing cup assembly 22 receive, mate with, and are coupled to the other end of the tubular 
body 200a of the safety sub assembly 20. 

[001901 An externally threaded end of a lower tubular mandrel 2204 that defines a 
longitudinal passage 2204a and includes an external annular recess 2204b at one end. an 
externa, annular recess 2204c. an external flange 2204d. an externa, annular recess 2204e, 
an externally threaded external flange 2204f, andan external annular recess 2204g at 
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another end mates with, is received within, and is coupled to the interna, annular recesses. 
2202g and 2202h, of the other end of the upper tubular mandrel 2202. 
r00l91l Mounting screws, 2250a and 2205b, are received within and coupled to the 
mounting holes, 2202c and 2202b. respectively, of the tubular mandrel 2202 that extend into 
and engage the external annular recess 2204c of the lower tubular mandrel 2204. 
[001921 A tubular cup seal spacer 2206 receives and is mounted upon the lower 
tubular mandrel 2204 proximate the external flange 2202i of the upper tubular mandrel 2202. 
A tubular cup seal retainer 2208 that includes an internal flange 2208a at one end recedes 
and is mounted upon the lower tubular mandrel 2204 proximate the tubular cup seal spacer 
2206 A tubular cup seal retainer 2210 that includes an internal flange 2210a at one end 
receives and is mounted upon the lower tubular mandrel 2204 proximate the other end of the 
tubular cup seal retainer 2208. In an exemplary embodiment, the tubular cup sea. reta.ner 
221 0 is nested within the other end of the tubular cup seal retainer 2208. A tubular cup sea. 
2212 that includes an internal flange 2212a at one end receives and is mounted upon the 
,ower tubular mandrel 2204 proximate the other end of the tubular cup seal retainer 2210. In 
an exemplary embodiment, the tubular cup seal 2212 is nested within the other end of the 
tubular cup seal retainer 2210. 

[00193] Asealingmember2211isreceivedwithintheextemalannularrecess2204b 
of the lower tubular mandrel 2204 for sealing the interface between the lower tubular 
mandrel and the upper tubular mandrel 2202. 

[00194] A tubular spacer 2214 receives and is mounted upon the lower tubular 
mandrel 2204 proximate the other end of the tubular cup seal 2212. 
[001951 A tubular cup seal spacer 2216 receives and is mounted upon the lower 
tubular mandrel 2204 proximate the other end of the tubular spacer 2214. A tubular cup sea. 
retainer 2218 that includes an internal flange 2218a at one end receives and is mounted 
upon the lower tubular mandrel 2204 proximate the other end of the tubular cup sea. spacer 
2216 A tubular cup seal retainer 2220 that includes an internal flange 2220a at one end 
receives and is mounted upon the lower tubular mandrel 2204 proximate the other end of the 
tubular cup seal retainer 2218. In an exemplary embodiment, the tubular cup sea. reta,ner 
2220 is nested within the other end of the tubular cup sea, retainer 221 8. A tubular cup seal 
2222 that includes an internal flange 2222a at one end recedes and is mounted upon the 
,ower tubular mandrel 2204 proximate the other end of the tubular cup sea. retainer 2220. In 
an exemplary embodiment, the tubular cup sea. 2222 is nested w*hin the other end of the 
tubular cup seal retainer 2220. 

[00196] A tubular spacer 2224 receives and is mounted upon the lower tubular 
mandrel 2204 proximate the other end of the tubular cup sea. 2222 at one end and 
proximate the externa, flange 2204d of the lowertubular mandrel at another end. A reta.n.ng 
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hw» Paternal flange 2204d of the lower tubular mandrel 2204. 

rJLbod, 2 00aof1he safety sub assembly 20 is coupled to and receive* and ,a 

IT '"xem^ar, embody dudng operate o, tbe system ,0. me 

Z^abtewetiboreca.n, 10. belewlhe lobular cup sea,. 2212 and/or 222** 
Zsunzed t t» re S u«n 9 p^su re dif,e re nM across .he Wbuiar cup sea,s appi.es an 

assembly 28 and/or the adjustable casing expansion cone assembly 30 through *. 

e wellbor. oaslng. In mls manner, the adjustable be. section expanse «. 

r^mbty 28 and/or the aCustabte casxrg expansion cone assemHy 30. i erthet or both are 

3*2 to an oufcide diameter suitable tor a radial expansion operetta, may red* 

expand and plastically deform the expandable wellbore casing 100. 

m an exempt embodiment, *. sealing cup assembly 22 operates and 
%Z eubs.an.alt, a. fcas, In pad. as disclosed in one o, mora of .he o»o«n 9 : (1 PCT 
paten, app^alion seda, number PCT/US0*36,57, attorney dodke, 
L on 11/12/2002. andfor (2) PCT patent application sena, number PCT/US02f36267 
a l y docket number 25791 .88.02. M on ,1/12/2002. andfor (3, PC 
1 number PCTfUS03,04837, attorney dooke, number 25791 .95.02. Bed on »»»>. 
anl (4) PCT paten, application seta, number PCT/US03/29859. attorney do^ no. 
25791 02 02 filed on 9/22/2003. and/or (5) PCT paten, appfcation eenal number 

25791.102.02. n.eo ,^,570, 10 4 02 filed on 11/13/2003, and/or (6) 

PCT/US03/14153, adomey docket number 25791.l04.uz. r..e 

PCT patent application serial number PCT/US03/1 8530, attorney docket number 
25791 10802 filed on 6/11/2003, and/or (7) PCT patent application senal number 

P ™f' ■ a«=™> *— ™ mto 25791 - 263 ' 02 ' * M °" ^ ' h 

PCT/US04/ , » PCTAJS04/ attorney *>* et number 

(81 PCT patent application senal number PCT/uotxw 

25791 2^0 02 filed on 3/28/2004. and/or (9) PCT paten, application eana, number 

2 ™IZ^ , attorney dooke, number 25791.270.02. ttled on 4,2/2004. me 

disclosures of which are incorporated herein by reference. 

tZl in an exempt embodiment, the casing lock assemb* » • 
■ Uded substantia.,, a. leas. h pad. as disclosed in one or more 0, Ihe M°«g P) PCT 
paten, applioatton sena, number PCTUS02«8287. attorney docket number 25791.88.02. 



PCT/US2004/010712 

WO 2004/092527 

filed on 1 1/12/2002, and/or (2) PCT patent application serial number PCT/US03/29859. 
attorney docket no. 25791.102.02, filed on 9/22/2003, and/or (3) PCT patent application 
serial number PCT/US03/14153, attorney docket number 25791 .104.02, filed on 1 1/13/2003, 

and/or (4) PCT patent application serial number PCT/US04/ , attorney docket 

number 25791.253.02. filed on 3/11/2004. and/or (5) PCT patent application serial number 

pcT/US04/ , attorney docket number 25791 .260.02, filed on 3/26/2004, 

and/or (6) PCT patent application serial number PCTAJS04/ . attorney docket 

number 25791.270.02. filed on 4/2/2004. the disclosures of which are incorporated here.n by 

reference. . 
100201] in an exemplary embodiment, the extension actuator assembly 26 operates and 
is provided substantially, at least in part, as disclosed in one or more of the followmg: (1) 
PCT patent application serial number PCT/US02/36267, attorney docket number 
25791 88 02 filed on 11/12/2002, and/or (2) PCT patent application serial number 
PCT/US03/29859, attorney docket no. 25791.102.02. filed on 9/22/2003. and/or (3) PCT 

patent application serial number PCT/US_/ . attorney docket number 25791.107.02. 

filed on and/or (4) PCT patent application serial number PCT/US_/ . 

attorney docket number 25791.1 14.02, fited on . and/or (5) PCT patent 

application serial number PCT/US04/_ , attorney docket number 25791.253.02. 

filed on 3/1 1/2004, and/or (6) PCT patent application serial number 

pcT/US04/ , attorney docket number 25791 .260.02. filed on 3/26/2004, 

and/or (7) PCT patent application serial number PCT/US04/ . attorney docket 

number 25791.270.02. filed on 4/2/2004, the disclosures of which are incorporated here,n by 
reference. 

[00202] In an exemplary embodiment, the adjustable bell section expanse cone 
assembly 28 operates and is provided substantially, at least in part, as disclosed in one or 
m ore of the following: (1) PCT patent application serial number PCT/US02/36157. attorney 
docket number 25791.87.02. filed on 11/12/02. and/or (2) PCT patent application sena. 
number PCT/US02/36267. attorney docket number 25791.88.02. filed on 1 1/12/2002. and/or 
(3) PCT patent application serial number PCT/US03/04837. attorney docket number 
25791 95 02 filed on 2/29/03. and/or (4) PCT patent application serial number 
PCT/US03/29859. attorney docket no. 25791 .102.02, filed on 9/22/2003. and/or (5) PCT 
patent application serial number PCTAJS03/14153. attorney docket number 25791.104.02. 
fled on 1 1/13/2003. and/or (6) PCT patent application serial number PCT/US03/18530. 
attorney docket number 25791.108.02. filed on 6/11/2003, and/or (7) PCT patent appl.cation 

serial number PCTAJS04/ , attorney docket number 25791 .253.02. filed on 

3/1 1/2004. and/or (8) PCT patent application serial number PCT/US04/ ^ 

attorney docket number 25791 .260.02. filed on 3/26/2004. and/or (9) PCT patent app.-cation 

fin 



PCT/US2004/010712 

WO 2004/092527 

serial number PCT/US04/ , attorney docket number 25791 .270.02, filed on 

4/2/2004 the disclosures of which are incorporated herein by reference. 

[002031 In an exemplary embodiment, as illustrated in Figs. 15-1 and.15-2, 15A1 to 

15A2, 15B1 to 15B2. 15C. 15D, 15E. 15F, 15G, 15H, 15., 15j, 15K, 15L. 1SM. 15N. 1SO. 

15P 15R, 158, 1ST, 15U, 15V, 15W, 15X, 15Y, 15Z1 to 15Z4. 15AA1 to 15AA4. 15AB1 to 
15AB4 15AC1 to 15AC4, 15AD. and 15AE, the adjustable bell section expansion cone 
assembly 28 includes an upper tubular tool joint 28002 that defines a longrtudinal passage 
28002a and mounting holes, 28002b and 28002c. and includes an internal threaded 
connection 28002d. an inner annular recess 28002e, an inner annular recess 28002f. and an 
internal threaded connection 28002g. A tubular torque plate 28004 that defines a 
.ongftudinal passage 28004a and includes circumferential* spaced apart teeth 28004b • 
received within, mates with, and is coupled to the internal annular recess 28002e of the 
upper tubular tool joint 28002. 

[002041 Circumferentially spaced apart teeth 28006a of an end of a tubular lower mandrel 
28006 that defines a longitudinal passage 28006b. a radial passage 28006ba. and a rad.a. 
passage 28006bb and includes an external threaded connection 28006c, an externa, flange 
28006d an externa, annular recess 28006e having a step 28006f at one end. an externa, 
annular recess 28006g. external teeth 28006h, an external threaded connection 28006,. and 
an external annular recess 28006j engage the circumferentially spaced apart teeth 28004b 
of the tubular torque plate 28004. An internal threaded connection 28008a of an end of a 
tubular toggle bushing 28008 that defines a longitudinal passage 28008b, an upper 
,ongitudina. slot 28008c , a lower longitudinal slot 28008d, mounting holes, 28008e, 28008f, 
28008g 28008h, 28008i, 28008j, 28008k, 280081. 28008m, 28008n. 28008o. 28008 P , 
28008q 28008r. 28008s. 280081, 28008u, 28008v. 28008W, 28008x, 28008xa, and 
28008xb and includes an external annular recess 28008y, interna, annular recess 28008z, 
external annular recess 28008aa, and an externa, annular recess 28008ab receives and ,s 
coupled to the externa, threaded connection 28006c of the tubular lower mandrel 28006. 
[002051 A sealing element 28010 is received within the external annular recess 
28008y of the tubular toggle bushing 28008 for sealing the interface between the tubular 
toggle bushing and the upper tubular tool joint 28002. A sealing element 28012 is received 
within the interna. annuJar recess 28008z of the tubular toggle bushing 28008 for seahng the 
interface between the tubular toggle bushing and the tubular lower mandrel 28006. 
[002061 Mounting screws, 28014a and 28014b. mounted within and coupled to the 
mounting holes, 28008W and 28008x, respectively, of the tubular toggle bushing 28008 are 
also received within the mounting ho.es. 28002b and 28002c. of the upper tubular tool ,omt 
28002. Mounting pins. 28016a. 28016b, 28016c. 28016d, and 28016e, are mounted wrth.n 
the mounting ho.es. 28008e, 28008f, 28008g, 280081, and 28008i. respectively. Mounting 
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pins. 28018a, 28018b. 28018c. 28018d, and 28018e, are mounted within the mounting 
holes. 28008t, 28008s. 28008r, 28008q. and 28008p, respectively. Mounting screws. 
28020a and 28020b. are mounted within the mounting holes. 28008u and 28008v, 
respectively. 

[00207] Afirst upper toggle link 28022 defines mounting holes. 28022a and 28022b. 
for receiving the mounting pins. 28016a and 28016b. and includes a mounting pin 28022c at 
one end A first lower toggle link 28024 defines mounting holes. 28024a. 28024b. and 
28024c for receiving the mounting pins, 28022c. 28016c. and 28016d, respectively and 
includes an engagement arm 28024d. A first trigger 28026 defines a mounting hole 28026a 
for receiving the mounting pin 28016e and includes an engagement arm 28026b at one end. 
an engagement member 28026c. and an engagement arm 28026d at another end. 
[00208] A second upper toggle link 28028 defines mounting holes. 28028a and 
28028b for receiving the mounting pins. 28018a and 28018b. and includes a mounting p»n 
28028c at one end. A second lower toggle link 28030 defines mounting holes. 28030a, 
28030b and 28030c, for receiving the mounting pins, 28028c, 28018c. and 28018d. 
respectively and includes an engagement arm 28030d, A second trigger 28032 defines a 
mounting hole 28032a for receiving the mounting pin 2801 8e and includes an engagement 
arm 28032b at one end, an engagement member 28032c, and an engagement arm 28032d 
at another end. 

[00209] An end of a tubular spring housing 28034 that defines a long.tud.nal passage 
28034a mounting holes, 28034b and 28034c, and mounting holes, 28034ba and 28034ca, 
and includes an internal flange 28034d and an internal annular recess 28034e at one end, 
and an internal flange 28034f, an internal annular recess 28034g, an interna, annular recess 
28034h and an external threaded connection 28034! at another end receives and mates 
with the end of the tubular toggle bushing 28008. Mounting screws, 28035a and 28035b 
are mounted within and coupled to the mounting holes, 28008xb and 28008xa. respectively, 
of the tubulartoggle bushing 28008 and are received within the mounting holes, 28034ba 
and 28034ca. respectively, of the tubular spring housing 28034. 
[00210] A tubular retracting spring ring 28036 that defines mounting holes, 28036a 
and 28036b, recedes and mates with a portion of the tubular tower mandrel 28006 and .s 
received within and mates with a portion of the tubular spring housing ,23034. Mounting 
screws 28038a and 28038b. are mounted within and coupled to the mounting holes, 28036a 
and 28036b. respectively, of the tubular retracting spring ring 28036 and extend into the 
mounting holes. 28034b and 28034o, respectively, of the tubular spring hous.ng 28034. 
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100211] Casing diameter sensor springs, 28040a and 28040b, are positioned within 
the longitudinal slots, 28008c and 2808d. respectively, of the tubular toggle bushing 28008 
that engage the engagement members. 28026c and 28032c. and engagement arms.28C.26d 
and 28032d. of the first and second triggers. 28026 and 28032, respective*. An .nner flange 
28042a of an end of a tubular spring washer 28042 mates with and receives a port.cn of the 
tubular lower mandrel 28006 and an end face of the inner flange of the tubular spring washer 
is positioned proximate and end face of the externa, flange 28006d of the tubular lower 
mandrel. The tubular spring washer 28042 is further received within the longrtud.nal 
nassage 28034a of the tubular spring housing 28034. 

100212] An end of a retracting spring 28044 that receives the tubular lower mandrel 
28006 is positioned within the tubular spring washer 28042 in contact with the interna, fiange 
28042a of the tubular spring washer and the other end of the retracting spring is pos,tioned 
in contact with an end face of the tubular retracting spring ring 28036. 
[002131 A sealing element 28046 is received within the external annular recess 
28006j of the tubular lower mandrel 28006 for sealing the interface between the tubular 

within the internal annular recess 28034h of the tubular spring housing 28034 for sealmg the 
interface between the tubular spring housing and the tubular lower mandrel 28006. 
[00214] An internal threaded connection 28050a of an end of a tubular upper h,nge 
sleeve 28050 that includes an internal flange 28050b and an internal pivot 28050c receives 
and is coupled to the externa, threaded connection 28034i of the end of the tubular spnng 
housing 28034. 

[00215] An externa, flange 28052a of a base member 28052b of an upper cam 
assembly 28052. that is mounted upon and receives the lower tubular mandrel 28006 that 
includes an internal flange 28052c that is received within the externa. annu.ar recess 28006e 
of the lower tubular mandre. 28006 and. a plurality of drcumferentially spaced apart tapered 
cam arms 28052d extending from the base member mates with and is received with.n the 
tubular upper hinge sleeve 28050. The base member 28052b of the upper cam assembly 
28052 further includes a plurality of circumferential* spaced apart teeth 28052f tha mate 
with and are received within a plurality of drcumferentially spaced apart teeth 28034, 
provided on the endtace of the tubular spring housing 28034 and an end face of the externa, 
flange 28052a of the base member of the upper cam assembly is positioned in W™"* 
relation to an end face of the interna, flange 28050b of the tubular upper hinge sleeve 28050. 
Each of the cam arms 28052d of the upper cam assemb.y "28052 indude externa, cam 
surfaces 28052e. In an exemplary embodiment, the teeth 28052f of the base member 
28052b of the upper cam assembly 28052 and the teeth 28034] provided on the endface of 
the tubular spring housing 28034 permit torsional bads to be transmitted between the 
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tubular spring housing and the upper cam assembly. 

[00216] A plurality of circumferentially spaced apart upper expansion segments 28054 
are mounted upon and receive the lower tubular mandrel 28006 and each include an 
external pivot recess 28054a at one end for mating with and receiving the internal pivot 
28050c of the tubular upper hinge sleeve 28050 and an external tapered expansion surface 
28054b at another end and are pivotally mounted within the tubular upper hinge sleeve and 
are interleaved with the circumferentially spaced apart cam arms 28052d of the upper cam 
assembly 28052. The upper expansion segments 28054 are interleaved among the cam 
arms 28052d of the upper cam assembly 28052. 

[002171 A plurality of circumferentially spaced apart lower expansion segments 28058 
are mounted upon and receive the lower tubular mandrel 28006, are interleaved among the 
upper expansion segments 28054, are oriented in the opposite direction to the upper 
expansion segments 28054, each include an external pivot recess 28058a at one end and 
an external tapered expansion surface 28054b at another end and are positioned in 
opposing relation to conesponding circumferentially spaced apart cam arms 28052d of the 
upper cam assembly 28052. 

[00218] A lower cam assembly 28060 is mounted upon and receives the lower tubular 
mandrel 28006 that includes a base member 28060a having an external flange 28060b, a 
plurality of circumferentially spaced apart cam arms 28060d that extend from the base 
member that each include external cam surfaces 28060e and define mounting holes 28060f 
and 28060g. The base member 28060a of the lower cam assembly 28060 further includes a 
plurality of circumferentially spaced apartteeth 28060h. The circumferentially spaced apart 
cam arms 28060d of the lower cam assembly 28060 are interleaved among the lower 
expansion segments 28058 and the circumferentially spaced apart cam arms 28052d of the 
upper cam assembly 28052 and positioned in opposing relation to conesponding upper 
expansion segments 28054. 

[00219] Mounting screws, 28062a. 28062b. 28062c. and 28062e, are mounted within 
the corresponding mounting holes. 28060f and 28060g. of the lower cam assembly 28060 
and are received within the external annular recess 28006g of the lower cam assembly 
28060. 

[00220] A tubular lower hinge sleeve 28064 that receives the lower expansion 
segments 28058 and the lower cam assembly 28060 includes an internal flange 28064a for 
engaging the external flange 28060b of the base member of the lower cam assembly 28060. 
an internal pivot 28064b for engaging and receiving the external pivot recess 28058a of the 
lower expansion segments 28058 thereby pivotally mounting the lower expansion segments 
within the tubular lower hinge sleeve, and an internal threaded connection 28064c. 
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[00221] . An external threaded connection 28066a of an end of a tubular sleeve 28066 
that defines mounting holes, 28066b and 28066c, and includes an internal annular recess 
28066d having a shoulder 28066e, an internal flange 28066f, and an internal threaded 
connection 28066g at another end is received within and coupled to the internal threaded 
connection 28064c of the tubular lower hinge sleeve 28064. An external threaded 
connection 28068a of an end of a tubular member 28068 that defines a longitudinal passage 
28068b and mounting holes, 28068c and 28068d, and includes an external annular recess 
28068e, and an external threaded connection 28068f at another end is received within and is 
coupled to the internal threaded connection 28066g of the tubular sleeve 28066. 
[00222] Mounting screws, 28070a and 28070b, are mounted in and coupled to the • 
mounting holes, 28068c and 28068d, respectively, of the tubular member 28068 that also 
extend into the mounting holes, 28066b and 28066c. respectively, of the tubular sleeve 
28066. A sealing element 28072 is received within the external annular recess 28068e of 
the tubular member 28068 for sealing the interface between the tubular member and the 
tubular sleeve 28066. 

[00223] An internal threaded connection 28074a of a tubular retracting piston 28074 
that defines a longitudinal passage 28074b and includes an internal annular recess 28074c 
and an external annular recess 28074d receives and is coupled to the external threaded 
connection 28006i of the tubular lower mandrel 28006. A sealing element 28076 is received 
within the external annular recess 28074d of the tubular retracting piston 28074 for sealing 
the interface between the tubular retracting piston and the tubular sleeve 28066. A sealing 
element 28078 is received within the internal annular recess 28074c of the tubular retracting 
piston 28074 for sealing the interface between the tubular retracting piston and the tubular 
lower mandrel 28006. 

[00224] Locking dogs 28080 mate with and receive the external teeth 28006h of the 
tubular lower mandrel 28006. A spacer ring 28082 is positioned between an end face of the 
locking dogs 28080 and an end face of the lower cam assembly 28060. A release piston 
28084 mounted upon the tubular lower mandrel 28006 defines a radial passage 28084a for 
mounting a burst disk 28086 includes sealing elements, 28084b, 28084c, and 28084d. The 
sealing elements, 28084b and 28084d, sealing the interface between the release piston 
28084 and the tubular lower mandrel 28006. An end face of the release piston 28084 is 
positioned in opposing relation to an end face of the locking dogs 28080. 
[00225] A release sleeve 28088 that receives and is mounted upon the locking dogs 
28080 and the release piston 28084 includes an internal flange 28088a at one end that 
sealingiy engages the tubular lower mandrel 28006. A bypass sleeve 28090 that receives 
and is mounted upon the release sleeve 28088 includes an internal flange 28090a at one 
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[00226] In an exemplary embodiment, during operation of the adjustable bell section 
expansion cone assembly 28, the retracting spring 28D44 is compressed and thereby 
applies a biasing spring force in a direction 28092 from the lower tubular mandrel 28006 to 
the tubular spring housing 28034 that, in the absence of other forces, moves and/or 
maintains the upper cam assembly 28052 and the upper expansion segments 28054 out of 
engagement with the lower expansion segments 28058 and the lower cam assembiy 28060. 
,n an exemplary embodiment, during operation of the adjustable bell section expans.on cone 
assembly28.anexternalthreadedconnection26aofanendoftheextensionactuator 

assembly 26 is coupled to the internal threaded connection 28002d of the upper tubular too. 
joint 28002 and an internal threaded connection 30a of an end of the adjustable casing 
expansion cone assembly 30 is coupled to the externa, threaded connection 28068f of the 
tubular member 28068. 

ro02271 The upper cam assembly 28052 and the upper expansion segments 28054 
Ly be brought into engagement with the lower expansion segments 28058 and the lower 
cam assembly 28060 by pressurizing an annulus 28094 defined between the lower tubular 
mandrel 28006 and the tubular spring housing 28034. In particular, injection of flurtc 
materials into the adjustable bell section expansion cone assembly 28 through the 
.ongHudinal passage 28006b of the lower tubular mandrel 28006 and into the radial passage 
28006ba may pressurize the annulus 28094 thereby creating sufficient operating pressure to 
generate a force in a direction 28096 sufficient to overcome the biasing force of the 
retracting spring 28044. As a result, the spring housing 28034 may be displace ,n the 
direction 28096 relative to the lower tubular mandrel 28006 thereby displacing the tubular 
upper hinge sleeve 28050. upper cam assembly 28052 , and upper expansion segments 
28054 in the direction 28096. ^ <CD „ 

[00228] In an exemplary embodiment, as illustrated in F.gs. 15P and 15R. the 
displacement of the upper cam assemb.y 28052 and upper expansion segments 28054 .n 
the direction 28096 will cause the lower expansion segments 28058 to ride up the cam 
surfaces 28052e of the cam arms 28052d of the upper cam assembly 28052 while also 
pivoting about the lower tubular hinge segment 28064. and will also cause the upper 
expansion segments 28054 to ride up the cam surfaces 28060e of the cam arms 28060d of 
the lower cam assembly 28060 while also pivoting about the upper tubular hinge segment 
28050 .n an exemplary embodiment, when the upper and .ower expansion segments 
28054 and 28058. are brought into axial alignment, they define an outer expans.cn surface 
that is approximately contiguous in a drcumferentia, direcfion and which provides an outer 
expansion surface that at least approximates a conical surface. 
[00229] In an exemplary embodiment, during the operation of the adjustable bell 
section expansion cone assembly 28. when the upper and lower expansion segments, 
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28054 and 28058, brought into axial alignment into a radially expanded position, the upper 
and lower expansion segments, 28054 and 28058, are displaced relative to the expandable 
wellbore casing 100 to thereby radially expand and plastically deform at least a portion of the 
expandable wellbore casing. In an exemplary embodiment, during the radial expansion and 
plastic deformation of the expandable wellbore casing 100, the adjustable bell section " 
expansion cone assembly 28 may then be rotated relative to the expandable wellbore casing 
to enhance and/or modify the rate at which the expandable wellbore casing is radially 
expanded and plastically deformed. 

[00230] In an exemplary embodiment, the upper cam assembly 28052 and the upper 
expansion segments 28054 may be moved out of engagement with the lower expansion 
segments 28058 and the lower cam assembly 28060 by reducing the operating pressure 
within the annulus 28094. 

[00231] In an alternative embodiment, as illustrated in Figs. 15S, 15T, 15U and 15V, 
during operation of the adjustable bell section expansion cone assembly 28. the upper cam 
assembly 28052 and the upper 'expansion segments 28054 may also be moved out of 
engagement with the lower expansion segments 28058 and the lower cam assembly 28060 
by sensing the operating pressure within the longitudinal passage 28006b of the lower 
tubular mandrel 28006. In particular, as illustrated in Fig. 15T, if the operating pressure 
within the longitudinal passage 28006b and radial passage 28006bb of the lower tubular 
mandrel 28006 exceeds a predetermined value, the burst disc 28086 will open the passage 
28084a thereby pressurizing the interior of the tubular release sleeve 28088 thereby 
displacing the tubular release sleeve 28088 downwardly in a direction 28092 away from 
engagement with the locking dogs 28080. 

[002321 As a result, as illustrated in Fig. 15U, the locking dogs 28080 are displaced 
outwardly in the radial directed and thereby released from engagement with the lower 
tubular mandrel 28006 thereby permitting the lower expansion segments 28058 and the_ 
lower cam assembly 28060 to be displaced downwardly relative to the lower tubular 
mandrel. 

[00233] As a result, as illustrated in Fig. 1 5V. the operating pressure within the lower 
tubular mandrel 28066 may then cause the lower tubular mandrel to be displaced 
downwardly in the direction 28094 relative to the tubular lower mandrel 28006 and the 
retracting piston 28074. As a result, the lower tubular mandrel 28066, the lower expansion 
segments 28058. the lower cam assembly 28060, and tubular lower hinge sleeve 28064 ire 
displaced downwardly in the direction 28094 relative to the tubular spring housing 28034 
thereby moving the lower expansion segments 28058 and the lower cam assembly 28060 
out of engagement with the upper cam assembly 28052 and the upper expansion segments 
28054. 
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[00234] In an exemplary embodiment, as illustrated in Figs. 1 5W, 1 5X, and 1 5Y, 
during operation of the adjustable beil section expansion cone assembly 28, the adjustable 
bell section expansion cone assembly senses the diameter of the expandable wellbore 
casing 100 using the upper toggle links, 28022 and 28028, lower toggle links. 28024 and 
28030, and triggers, 28026 and 28032, and then prevents the engagement of the upper cam 
assembly 28052 and the upper expansion segments 28054 with the lower expansion 
segments 28058 and the lower cam assembly 28060. 

[00235] In particular, as illustrated in Fig. 1 5W, anytime the upper toggle links, 28022 
and 28028, and lower toggle links, 28024 and 28030, are positioned within a portion of the 
expandable wellbore casing 100 that has been radially expanded and plastically deformed 
by the system 10, the triggers, 28026 and 28032, will be pivoted by the engagement arms, 
28024d and 28030d, of the lower toggle links, 28024 and 28030, to a position in which the 
triggers will no longer engage the internal flange 28034d of the end of the tubular spring 
housing 28034 thereby permitting the displacement of the tubular spring housing in the 
direction 28096. As a result, the upper cam assembly 28052 and the upper expansion 
segments 28054 can be brought into engagement with the lower expansion segments 28058 
and the lower cam assembly 28060. In an exemplary embodiment, the upper toggle links, 
28022 and 28028, and the lower toggle links, 28024 and 28030, are spring biased towards 
the position illustrated in Fig. 1 5W. 

[00236] Conversely, as illustrated in Fig. 1 5X, anytime the upper toggle links, 28022 
and 28028, and lower toggle links, 28024 and 28030, are positioned within a portion of the 
expandable wellbore casing 100 that has not been radially expanded and plastically 
deformed by the system 10, the triggers, 28026 and 28032, will be maintained in a position 
in which the triggers will engage the internal flange 28034d of the end of the tubular spring 
housing 28034 thereby preventing the displacement of the tubular spring housing in the 
direction 28096. As a result, the upper cam assembly 28052 and the upper expansion 
segments 28054 cannot be brought into engagement with the lower expansion segments 
28058 and the lower cam assembly 28060. In an exemplary embodiment, the triggers, 
28026 and 28032, are spring biased towards the position illustrated in Fig. 15X. 
[00237] In an exemplary embodiment, as illustrated in Fig. 1 5Y, the tubular spring 
housing 28034 may be displaced upwardly in the direction 28098 even if the upper toggle 
links. 28022 and 28028, and lower toggle links, 28024 and 28030, are positioned within a 
portion of the expandable wellbore casing 100 that has not been radially expanded and 
plastically deformed by the system 10. 

[00238] In an exemplary embodiment, as illustrated in Figs. 1 5Z1 to 1 5Z4, 1 5AA1 to 
15AA4, 15AB1 to 15AB4, 15AC1 to 15AC4, 15AD, and 15AE, the tubular spring housing 
28034 of the adjustable bell section expansion cone assembly 28 defines internal annular 
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recesses 28034k and 280341, spaced apart by an internal flange 28034m, the tubular toggle 
bushing 28008 defines an external annular recess 28008ac, and the adjustable bell section 
expansion cone assembly further includes pins. 28100a and 28100b and 28102a and 
281 02b, mounted in holes 28008j and 28008o and 28008k and 28008n, respectively, of the 
tubular toggle bushing, and a one-shot deactivation device 281 04 mounted on the tubular 
toggle bushing between the pins, 28100a and 28100b and 28102a and 28102b. 
[00239] The one-shot deactivation device 28104 includes a tubular body 281 04a that 
defines radial holes, 28104b and 28014c, and includes an external annular recess 28104d at 
one end. a centrally positioned external flange 281 04e, a centrally positioned internal 
annular recess 28104f, and an external annular recess 28104g at another end. An 
engagement member 28106 that includes a base member 28106a having a tapered end 
28106b and a key member 28106c having a tapered end 28106d is received within a portion 
of the internal annular recess 28104f of the tubular body 28104a and an engagement 
member 28108 that includes a base member 28108a having a tapered end 28108b and a 
key member 28108c having a tapered end 28108d is received within an opposite portion of 
the internal annular recess 28104f of the tubular body 28104a. Spring members, 281 10 and 
281 12, are received within the annular recess 28104f of the tubular body 28104a for bias.ng 
the base members, base member28106a and 28108a. of the engagement members, 28106 
and 28108, respectively, radially inwardly relative to the tubular body 28104a. 
[002401 " In an exemplary embodiment, during operation of the adjustable bell section 
expansion cone assembly 28, as illustrated in Figs. 15Z1 to 15Z4. the one-shot deactivation 
device 28104 are positioned proximate and in intimate contact with the pins, 28102a and 
28102b, with the tapered ends, 28106b and 28108b, of the base members, 28106a and 
28108a', of the engagement members, 28106 and 28108, received within the external 
annular recess 28008ac of the tubular toggle bushing 28008. When the one-shot 
deactivation device 28104 is positioned as illustrated in Figs. 15Z1 to 15Z4, the external 
annular recess 28104d of the tubular body 28104a of the one-shot deactivation device is 
moved out of engagement with the engagement arms, 28026d and 28032d, of the triggers, 
28026 and 28032, respectively. As a result, the triggers, 28026 and 28032. may operate 
normally as^described above with reference to Figs. 15W, 15X. and 15Y. 
[00241] " Conversely, in an exemplary embodiment, during operation of the adjustable 
bell section expansion cone assembly 28, as illustrated in Rgs. 15AA1 to 15AA4, the one- 
shot deactivation device 28104 are positioned proximate and in intimate contact with the 
pins. 28100a and 28100b, with the tapered ends, 28106b and 28108b. of the base 
members, 28106a and 28108a, of the engagement members, 28106 and 28108. not 
received within the external annular recess 28008ac of the tubular toggle bushing 28008. 
When the one-shot deactivation device 28104 is positioned as illustrated in Fig. 15AA, the 
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external annular recess 281 04d of the tubular body 28104a of the one-shot deactivation 
device is moved into engagement with the engagement arms, 28026d and 28032d, of the 
triggers, 28026 and 28032, respectively. As a result, the triggers, 28026 and 28032, are 
deactivated and may not operate normally as described above with reference to Figs. 15W, 
15X, and15Y. 

[00242] In an alternative embodiment, the elements of the adjustable bell section 
expansion cone assembly 28 that sense the diameter of the expandable wellbore casing 100 
may be disabled or omitted or adjusted to sense any pre-selected interna! diameter of the 
expandable wellbore casing. 

[00243] In an exemplary embodiment, the adjustable casing expansion cone assembly 30 
operates and is provided substantially, at least in part, as disclosed in one or more of the 
following: (1) PCT patent application serial number PCT/US02/36157, attorney docket 
number 25791.87.02, filed on 11/12/02, and/or (2) PCT patent application serial number 
PCT/US02/36267, attorney docket number 25791.88.02, filed on 11/12/2002, and/or (3) PCT 
patent application serial number PCT/US03/04837, attorney docket number 25791.95.02, 
filed on 2/29/03, and/or (4) PCT patent application serial number PCT/US03/29859, attorney 
docket no. 25791.102.02, filed on 9/22/2003, and/or (5) PCT patent application serial 
number PCT/US03/14153, attorney docket number 25791.104.02, filed on 11/13/2003, 
and/or (6) PCT patent application serial number PCT/US03/18530, attorney docket number 
25791 .108.02, filed on 6/1 1/2003, and/or (7) PCT patent application serial number 

PCT/US04/ , attorney docket number 25791.253.02, filed on 3/11/2004, and/or 

(8) PCT patent application serial number PCT/USQ4/ , attorney docket number 

25791.260.02, filed on 3/26/2004, and/or (9) PCT patent application serial number 

PCT/US04/ , attorney docket number 25791 .270.02, filed on 4/2/2004, the 

disclosures of which are incorporated herein by reference. 

[00244] In an exemplary embodiment, as illustrated in Figs. 16-1 and 16-2, 16A1 to 
16A2, 16B1 to 16B2, 16C, 16D, 16E, 16F, 16G, 16H, 161, 16j, 16K, 16L, 16M, 16N, 160, 
16P, 16R, 16S, 16T, 16U, 16V, 16W, 16X, 16Y, 16Z1-16Z4, 16AA1 to 16AA4, 16AB1 to 
16AB4, 16AC1 to 16AC4, 16AD, and 16AE, the adjustable casing expansion cone assembly 
30 includes an upper tubular tool joint 30002 that defines a longitudinal passage 30002a and 
mounting holes, 30002b and 30002c, and includes an internal threaded connection 30002d, 
an inner annular recess 30002e, an inner annular recess 30002f, and an internal threaded 
connection 30002g. A tubular torque plate 30004 that defines a longitudinal passage 
30004a and includes circumferentially spaced apart teeth 30004b is received within, mates 
with, and is coupled to the internal annular recess 30002e of the upper tubular tool joint 
30002. 

[00245] Circumferentially spaced apart teeth 30006a of an end of a tubular lower mandrel 

75 



WO 2004/092527 



PCTAJS2004/010712 



30006 that defines a longitudinal passage 30006b, a radial passage 30006ba, and a radial 
passage 30006bb and includes an external threaded connection 30006c, an external flange 
30006d, an external annular recess 30006e having a step 30006f at one end, an external 
annular recess 30006g, external teeth 30006h, an external threaded connection 30006i, and 
an external annular recess 30006j engage the circumferentially spaced apart teeth 30004b 
of the tubular torque plate 30004. An internal threaded connection 30008a of an end of a 
tubular toggle bushing 30008 that defines a longitudinal passage 30008b, an upper 
longitudinal slot 30008c , a lower longitudinal slot 30008d, mounting holes, 30008e, 30008f, 
30008g, 30008h ( 30008i, 30008j, 30008k, 300081, 30008m, 30008n, 30008o, 30008p, 
30008q, 30008r, 30008s, 30008t, 30008u, 30008v, 30008w, 30008x, 30008xa, and 
30008xb, and includes an external annular recess 30008y, internal annular recess 30008z, 
external annular recess 30008aa, and an external annular recess 30008ab receives and is 
coupled to the external threaded connection 30006c of the tubular lower mandrel 30006. 
[00246] A sealing element 30010 is received within the external annular recess 
30008y of the tubular toggle bushing 30008 for sealing the interface between the tubular 
toggle bushing and the upper tubular tool joint 30002. A sealing element 30012 is received 
within the internal annular recess 300082 of the tubular toggle bushing 30008 for sealing the 
interface between the tubular toggle bushing and the tubular lower mandrel 30006. 
[00247] Mounting screws, 30014a and 30014b, mounted within and coupled to the 
mounting holes, 30008w and 30008x, respectively, of the tubular toggle bushing 30008 are 
also received within the mounting holes, 30002b and 30002c, of the upper tubular tool joint 
30002. Mounting pins, 30016a, 30016b, 30016c, 3001 6d, and 3001 6e, are mounted within 
the mounting holes, 30008e, 30008f, 30008g, 30008h, and 30008i, respectively. Mounting 
pins, 30018a, 30018b, 30018c, 30018d, and 30018e, are mounted within the mounting 
holes, 30008t, 30008s, 30008r, 30008q, and 30008p, respectively. Mounting screws, 
30020a and 30020b, are mounted within the mounting holes, 30008u and 30008v, 
respectively. 

[00248] A first upper toggle link 30022 defines mounting holes, 30022a and 30022b, 

for receiving the mounting pins, 30016a and 30016b, and includes a mounting pin 30022c at 

one end. A first lower toggle link 30024 defines mounting holes, 30024a, 30024b, and 

30024c, for receiving the mounting pins, 30022c, 30016c, and 3001 6d, respectively and 

includes an engagement arm 30024d. A first trigger 30026 defines a mounting hole 30026a 

for receiving the mounting pin 300 16e and includes an engagement arm 30026b at one end, 

an engagement member 30026c( and an engagement arm 30026d at another end. 

[00249] A second upper toggle link 30028 defines mounting holes, 30028a and - 

30028b, for receiving the mounting pins, 30018a and 30018b, and includes a mounting pin 

30028c at one end. A second lower toggle link 30030 defines mounting holes, 30030a, 
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30030b, and 30030c. for receiving the mounting pins, 30028c, 30018c, and 3001 8d, 
respectively and includes an engagement arm 30030d. A second trigger 30032 defines a 
mounting hole 30032a for receiving the mounting pin 3001 8e and includes an engagement 
arm 30032b at one end~ an engagement member 30032c, and an engagement arm 30032d 
at another end. 

[00250] An end of a tubular spring housing 30034 that defines a longitudinal passage 
30034a, mounting holes, 30034b and 30034c, and mounting holes, 30034ba and 30034ca, 
and includes an internal flange 30034d and an internal annular recess 30034e at one end, 
and an internal flange 30034f, an internal annular recess 30034g, an internal annular recess 
30034h, and an external threaded connection 30034i at another end receives and mates 
with the end of the tubular toggle bushing 30008. Mounting screws. 30035a and 30035b, 
are mounted within and coupled to the mounting holes, 30008xb and 30008xa. respectively, 
of the tubular toggle bushing 30008 and are received within the mounting holes, 30034ba 
and 30034ca, respectively, of the tubular spring housing 30034. 
[00251] A tubular retracting spring ring 30036 that defines mounting holes. 30036a 
and 30036b, receives and mates with a portion of the tubular lower mandrel 30006 and is 
received within and mates with a portion of the tubular spring housing 30034. Mounting 
screws. 30038a and 30038b. are mounted within and coupled to the mounting holes, 30036a 
and 30036b, respectively, of the tubular retracting spring ring 30036 and extend into the 
mounting holes, 30034b and 30034c, respectively, of the tubular spring housing 30034. 
[00252] Casing diameter sensor springs, 30040a and 30040b. are positioned within 
the longitudinal slots, 30008c and 3008d, respectively, of the tubular toggle bushing 30008 
that engage the engagement members, 30026c and 30032c. and engagement arms.30026d 
and 30032d. of the first and second triggers, 30026 and 30032. respectively. An inner flange 
30042a of an end of a tubular spring washer 30042 mates with and receives a portion of the 
tubular lower mandrel 30006 and an end face of the inner flange of the tubular spring washer 
is positioned proximate and end face of the external flange 30006d of the tubular lower 
mandrel. The tubular spring washer 30042 is further received within the longitudinal 
passage 30034a of the tubular spring housing 30034. 

[00253] An end of a retracting spring 30044 that receives the tubular lower mandrel 

30006 is positioned within the tubular spring washer 30042 in contact with the internal flange 

30042a of the tubular spring washer and the other end of the retracting spring is positioned 

in contact with an end face of the tubular retracting spring ring 30036. 

[00254] A sealing element 30046 is received within the external annular recess 

30006j of the tubular lower mandrel 30006 for sealing the interface between the tubular 

lower mandrel and the tubular spring housing 30034. A sealing element 30048 is received 

within the internal annular recess 30034h of the tubular spring housing 30034 for sealing the 
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interface between the tubular spring housing and the tubular lower mandrel 30006. 
[00255] An internal threaded connection 30050a of an end of a tubular upper hinge 
sleeve 30050 that includes an internal flange 30050b snd an internal pivot 30050c receives 
and is coupled to the external threaded connection 30034i of the end of the tubular spring 
housing 30034. 

[00256] An external flange 30052a of a base member 30052b of an upper cam 
assembly 30052, that is mounted upon and receives the lower tubular mandrel 30006, that 
includes an internal flange 30052c that is received within the external annular recess 30006e 
of the lower tubular mandrel 30006 and a plurality of circumferentially spaced apart tapered 
cam arms 30052d extending from the base member mates with and is received within the 
tubular upper hinge sleeve 30050. The base member 30052b of the upper cam assembly 
30052 further includes a plurality of circumferentially spaced apart teeth 30052f that mate 
with and are received within a plurality of circumferentially spaced apart teeth 30034j 
provided on the end face of the tubular spring housing 30034 and an end face of the external 
flange 30052a of the base member of the upper cam assembly is positioned in opposing 
relation to an end face of the internal flange 30050b of the tubular upper hinge sleeve 30050. 
Each of the cam arms 30052d of the upper cam assembly 30052 include external cam 
surfaces 30052e. In an exemplary embodiment, the teeth 30052f of the base member 
30052b of the upper cam assembly 30052 and the teeth 30034j provided on the end face of . 
the tubular spring housing 30034 permit torsional loads to be transmitted between the 
tubular spring housing and the upper cam assembly. 

[00257] A plurality of circumferentially spaced apart upper expansion segments 30054 
are mounted upon "and receive the lower tubular mandrel 30006 and each include an 
external pivot recess 30054a at one end for mating with and receiving the internal pivot 
30050c of the tubular upper hinge sleeve 30050 and an external tapered expansion surface 
30054b at another end and are pivotally mounted within the tubular upper hinge sleeve and 
are interleaved with the circumferentially spaced apart cam "arms 30052d of the upper cam 
assembly 30052. The upper expansion segments 30054 are interleaved among the cam 
arms 30052d of the upper cam assembly 30052. 

[00258] A plurality of circumferentially spaced apart lower expansion segments 30058 
are mounted upon and receive the lower tubular mandrel 30006, are interleaved among the 
upper expansion segments 30054, are oriented in the opposite direction to the upper 
expansion segments 30054, each include an external pivot recess 30058a at one end and 
an external tapered expansion surface 30054b at another end and are positioned in 
opposing relation to corresponding circumferentially spaced apart cam arms 30052d of the 
upper cam assembly 30052. 

[00259] A lower cam assembly 30060 is mounted upon and receives the lower tubular 
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mandrel 30006 that includes a base member 30060a having an external flange 30060b, a 
plurality of circumferentially spaced apart cam arms 30060d that extend from the base 
member that each include external cam surfaces 30060e and define mounting holes 30060f 
and 30060g The base member 30060a of the lower cam assembly 30060 further includes a 
plurality of circumferentially spaced apart teeth. 30060h. The circumferentially spaced apart 
cam arms 30060d of the lower cam assembly 30060 are interleaved among the lower 
expansion segments 30058 and the circumferentially spaced apart cam arms 30052d of the 
upper cam assembly 30052 and positioned in opposing relation to corresponding upper 
expansion segments 30054. 

[002601 Mounting screws. 30062a. 30062b, 30062c. and 30062a. are mounted wrthm 
the corresponding mounting holes, 30060f and 30060g, of the lower cam assembly 30060 
and are received within the external annular recess 30006g of the lower cam assembly 
30060. 

[002611 A tubular lower hinge sleeve 30064 that receives the lower expansion 
segments 30058 and the lower cam assembly 30060 includes an internal flange 30064a for 
engaging the external flange 30060b of the base member of the lower cam assembly 30060, 
an internal pivot 30064b for engaging and receiving the external pivot recess 30058a of the 
lower expansion segments 30058 thereby ph/otaBy mounting the lower expansion segments 
within the tubular lower hinge sleeve, and an internal threaded connection 30064c. 
[002621 An external threaded connection 30066a of an end of a tubular sleeve 30066 
that defines mounting holes, 30066b and 30066c. and includes an internal annular recess 
30066d having a shoulder 30066e, an internal flange 30066f, and an internal threaded 
connection 30066g at another end is received within and coupled to the internal threaded 
connection 30064c of the tubular lower hinge sleeve 30064. An external threaded 
connection 30068a of an end of a tubular member 30068 that defines a longitudinal passage 
30068b and mounting holes. 30068c and 30068d, and includes an external annular recess 
30068e, and an external threaded connection 30068f at another end is received with.n and .s 
coupled to the internal threaded connection 30066g of the tubular sleeve 30066. 
[00263] Mounting screws, 30070a and 30070b, are mounted in and coupled to the 
mounting holes, 30068c and 30068d. respectively, of the tubular member 30068 that also 
extend into the mounting holes. 30066b and 30066c, respectively, of the tubular sleeve 
30066 A sealing element 30072 is received within the external annular recess 30068e of 
the tubular member 30068 for sealing the interface between the tubular member and the 
tubular sleeve 30066. 

[00264] An internal threaded connection 30074a of a tubular retracting piston 30074 
that defines a .ongitudinal passage 30074b and includes an internal annular recess 30074c 
and an external annular recess 30074d receives and is coupled to the externa, threaded 
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connection 300D6i of the tubular lower mandrel 30006. A sealing element 30076 is received 
within the external annular recess 30074d of the tubular retracting piston 30074 for sealing 
the interface between the tubular retracting piston and the tubular sleeve 30066. A sealing 
element 30078 is received within the internal annular recess 30074c of the tubular retracting 
piston 30074 for sealing the interface between the tubular retracting piston and the tubular 
lower mandrel 30006. 

[00265] Locking dogs 30080 mate with and receive the external teeth 30006h of the 
tubular lower mandrel 30006. A spacer ring 30082 is positioned between an end face of the 
locking dogs 30080 and an end face of the lower cam assembly 30060. A release piston 
30084 mounted upon the tubular lower mandrel 30006 defines a radial passage 30084a for 
mounting a burst disk 30086 includes sealing elements, 30084b, 30084c, and 30084d. The 
sealing elements, 30084b and 30084d, sealing the interface between the release piston 
30084 and the tubular lower mandrel 30006. An end face of the release piston 30084 is 
positioned in opposing relation to an end face of the locking dogs 30080. 
[00266] A release sleeve 30088 that receives and is mounted upon the locking dogs 
30080 and the release piston 30084 includes an internal flange 30088a at one end that 
sealingly engages the tubular lower mandrel 30006. A bypass sleeve 30090 that receives 
and is mounted upon the release sleeve 30088 includes an internal flange 30090a at one 
end. 

[00267] In an exemplary embodiment, during operation of the adjustable casing 
expansion cone assembly 30, the retracting spring 30044 is compressed and thereby 
applies a biasing spring force in a direction 30092 from the lower tubular mandrel 30006 to 
the tubular spring housing 30034 that, in the absence of other forces, moves and/or 
maintains the upper cam assembly 30052 and the upper expansion segments 30054 out of 
engagement with the lower expansion segments 30058 and the lower cam assembly 30060. 
In an exemplary embodiment, during operation of the adjustable bell section expansion cone 
assembly 28, an external threaded connection 20a of an end of the sealing cup assembly 20 
is coupled to the internal threaded connection 30002d of the upper tubular tool joint 30002 
and an internal threaded connection 30a of an end of the adjustable casing expansion cone 
assembly 30 is coupled to the external threaded connection 30068f of the tubular member 
30068. 

[00268] The upper cam assembly 30052 and the upper expansion segments 30054 

may be brought into engagement with the lower expansion segments 30058 and the lower 

cam assembly 30060 by pressurizing an annulus 30094 defined between the lower tubular 

mandrel 30006 and the tubular spring housing 30034. In particular, injection of fluidic 

materials into the adjustable casing expansion cone assembly 30 through the longitudinal 

passage 30006b of the lower tubular mandrel 30006 and into the radial passage 30006ba 
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may pressurize the annulus 30094 thereby creating sufficient operating pressure to generate 
a force in a direction 30096 sufficient to overcome the biasing force of the retracting spring 
30044. As a result, the spring housing 30034 may be displaced in the direction 30096 
relative to the lower tubular mandrel 30006 thereby displacing the tubular upper hinge sleeve 
30050, upper cam assembly 30052 , and upper expansion segments 30054 in the direction 
30096. 

[00269] In an exemplary embodiment, as illustrated in Figs. 16P, 16Q, and 16R, the 
displacement of the upper cam assembly 30052 and upper expansion segments 30054 in 
the direction 30096 will cause the lower expansion segments 30058 to ride up the cam 
surfaces 30052e of the cam arms 30052d of the upper cam assembly 30052 while also 
pivoting about the lower tubular hinge segment 30064. and will also cause the upper 
expansion segments 30054 to ride up the cam surfaces 30060e of the cam arms 30060d of 
the lower cam assembly 30060 while also pivoting about the upper tubular hinge segment 
30050. In an exemplary embodiment, when the upper and lower expansion segments, 
30054 and 30058, are brought into axial alignment, they define an outer expansion surface 
that is approximately contiguous in a circumferential direction and which provides an outer 
expansion surface that at least approximates a conical surface. 

[00270] In an exemplary embodiment, during the operation of the adjustable casing 
expansion cone assembly 30, when the upper and tower expansion segments, 30054 and 
30058, brought into axial alignment into a radially expanded position, the upper and lower 
expansion segments, 30054 and 30058, are displaced relative to the expandable wellbore 
casing 100 to thereby radially expand and plastically deform at least a portion of the 
expandable wellbore casing. In an exemplary embodiment, during the radial expansion and 
plastic deformation of the expandable wellbore casing 100, the adjustable casing expansion 
cone assembly 30 may then be rotated relative to the expandable wellbore casing to 
enhance and/or modify the rate at which the expandable wellbore casing is radially 
expanded and plastically deformed. 

[00271] In an exemplary embodiment, the upper cam assembly 30052 and the upper 
expansion segments 30054 may be moved out of engagement with the lower expansion 
segments 30058 and the tower cam assembly 30060 by reducing the operating pressure 
within the annulus 30094. 

[00272] In an alternative embodiment, as illustrated in Figs. 16S, 16T. 16U and 16V, 
during operation of the adjustable casing expansion cone assembly 30, the upper cam 
assembly 30052 and the upper expansion segments 30054 may also be moved out of 
engagement with the tower expansion segments 30058 and the lower cam assembly 30060 
by sensing the operating pressure within the longitudinal passage 30006b of the tower 
tubular mandrel 30006. In particular, as illustrated in Fig. 16T, if the operating pressure 
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within the longitudinal passage 30006b and radial passage 30006bb of the lower tubular 
mandrel 30006 exceeds a predetermined value, the burst disc 30086 will open the passage 
30084a thereby pressurizing the interior ofjhe tubular release sleeve 30088 thereby 
displacing the tubular release sleeve 30088 downwardly in a direction 30092 away from 
engagement with the locking dogs 30080. 

[00273] As a result, as illustrated in Fig. 16U, the locking dogs 30080 are displaced 
outwardly in the radial directed and thereby released from engagement with the lower 
tubular mandrel 30006 thereby permitting the lower expansion segments 30058 and the 
lower cam assembly 30060 to be displaced downwardly relative to the lower tubular 
mandrel 

[00274] As a result, as illustrated in Fig. 16V, the operating pressure within the lower 
tubular mandrel 30066 may then cause the lower tubular mandrel to be displaced 
downwardly in the direction 30094 relative to the tubular lower mandrel 30006 and the 
retracting piston 30074. As a result, the lower tubular mandrel 30066, the lower expansion 
segments 30058, the lower cam assembly 30060, and tubular lower hinge sleeve 30064 are 
displaced downwardly in the direction 30094 relative to the tubular spring housing 30034 
thereby moving the lower expansion segments 30058 and the lower cam assembly 30060 
out of engagement with the upper cam assembly 30052 and the upper expansion segments 
30054. 

[00275] In an exemplary embodiment, as illustrated in Figs. 16W, 16X, and 16Y, 
during operation of the adjustable casing expansion cone assembly 30, the adjustable 
casing expansion cone assembly senses the diameter of the expandable wellbore casing 
100 using the upper toggle links, 30022 and 30028, lower toggle links, 30024 and 30030, 
and triggers, 30026 and 30032, and then prevents the engagement of the upper cam 
assembly 30052 and the upper expansion segments 30054 with the lower expansion 
segments 30058 and the lower cam assembly 30060. 

[00276] In particular, as illustrated in Fig. 16W, anytime the upper toggle links, 30022 

and 30028, and lower toggle links, 30024 and 30030, are positioned within a portion of the 

expandable wellbore casing 100 that has been radially expanded and plastically deformed 

by the system 10, the triggers, 30026 and 30032, will be pivoted by the engagement arms, 

30024d and 30030d, of the lower toggle links, 30024 and 30030, to a position in which the 

triggers will no longer engage the internal flange 30034d of the end of the tubular spring 

housing 30034 thereby permitting the displacement of the tubular spring housing in the 

direction 30096. As a result, the upper cam assembly 30052 and the upper expansion 

segments 30054 can be brought into engagement with the lower expansion segments 30058 

and the lower cam assembly 30060. In an exemplary embodiment, the upper toggle links, 

30022 and 30028, and the lower toggle links, 30024 and 30030, are spring biased towards 
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the position illustrated in Fig. 16W. 

[00277] Conversely, as illustrated in Fig. 16X, anytime the upper toggle links, 30022 
and 30028, and lower toggle links, 30024 and 30030, are positioned within a portion of the 
expandable wellbore casing 100 that has not been radially expanded and plastically 
deformed by the system 10, the triggers, 30026 and 30032, will be maintained in a position 
in which the triggers will engage the internal flange 30034d of the end of the tubular spring 
housing 30034 thereby preventing the displacement of the tubular spring housing in the 
direction 30096. As a result, the upper cam assembly 30052 and the upper expansion 
segments 30054 cannot be brought into engagement with the lower expansion segments 
30058 and the lower cam assembly 30060. In an exemplary embodiment, the triggers, 
30026 and 30032, are spring biased towards the position illustrated in Fig. 16X. 
[00278] In an exemplary embodiment, as illustrated in Fig. 16Y, the tubular spring 
housing 30034 may be displaced upwardly in the direction 30098 even if the upper toggle 
links, 30022 and 30028, and lower toggle links, 30024 and 30030, are positioned within a 
portion of the expandable wellbore casing 100 that has not been radially expanded and 
plastically deformed by the system 10. 

[00279] In an exemplary embodiment, as illustrated in Figs. 16Z1 to 16Z4, 16AA1 to 

16AA4, 16AB1 to 16AB4, 16AC1 to 16AC4, 16AD, and 16AE, the tubular spring housing 

30034 of the adjustable casing expansion cone assembly 30 defines internal annular 

recesses 30034k and 30034I, spaced apart by an internal flange 30034m, the tubular toggle 

bushing 30008 defines an external annular recess 30008ac, and the adjustable casing 

expansion cone assembly further includes pins, 30100a and 30100b and 30102a and 

30102b, mounted in holes 30008j and 30008o and 3000.8k and 30008n, respectively, of the 

tubular toggle bushing, and a one-shot deactivation device 301 04 mounted on the tubular 

toggle bushing between the pins, 30100a and 30100b and 30102a and 30102b. 

[00280] The one-shot deactivation device 301 04 includes a tubular body 301 04a that 

defines radial holes, 30104b and 30014c, and includes an external annular recess 30104d at 

one end, a centrally positioned external flange 301 04e, a centrally positioned internal 

annular recess 301 04f, and an external annular recess 301 04g at another end. An 

engagement member 30106 that includes a base member 30106a having a tapered end 

30106b and a key member 30106c having a tapered end 301 06d is received within a portion 

of the internal annular recess 301 04f of the tubular body 30104a and an engagement 

member 30108 that includes a base member 30108a having a tapered end 30108b and a 

key member 30108c having a tapered end 301 08d is received within an opposite portion of 

the internal annular recess 301 04f of the tubular body 30104a. Spring members, 30110 and 

301 12, are received within the annular recess 301 04f of the tubular body 30104a for biasing 

the base members, base member 30106a and 30108a, of the engagement members, 30106 
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and 30108, respectively, radially inwardly relative to the tubular body 30104a. 
[00281] In an exemplary embodiment, during operation of the adjustable bell section 
expansion cone assembly 28, as illustrated in Fig. 16Z, the one-shot deactivation device 
30104 are positioned proximate and in intimate contact with the pins, 30102a and 30102b, 
with the tapered ends, 30106b and 30108b, of the base members, 30106a and 30108a, of 
the engagement members, 30106 and 30108. received within the external annular recess 
30008ac of the tubular toggle bushing 30008. When the one-shot deactivation device 30104 
is positioned as illustrated in Fig. 16Z, the external annular recess 30104d of the tubular 
body 30104a of the one-shot deactivation device is moved out of engagement with the 
engagement arms, 30026d and 30032d, of the triggers, 30026 and 30032, respectively. As 
a result, the triggers, 30026 and 30032, may operate normally as described above with 
reference to Figs. 16W. 16X, and 16Y. 

[00282] Conversely, in an exemplary embodiment, during operation of the adjustable 
casing expansion cone assembly 30. as illustrated in Figs. 16AA1 to 16AA4, tte one-shot 
deactivation device 30104 are positioned proximate and in intimate contact with the pins, 
30100a and 30100b, with the tapered ends, 30106b and 30108b, of the base members, 
30106a and 30108a, of the engagement members, 30106 and 30108, not received within 
the external annular recess 30008ac of the tubular toggle bushing 30008. When the one- 
shot deactivation device 30104 is positioned as illustrated in Figs. 16AA1 to 16AA4. the 
external annular recess 30104d of the tubular body 30104a of the one-shot deactivation 
device is moved into engagement with the engagement arms. 30026d and 30032d, of the 
triggers 30026 and 30032, respectively. As a result, the triggers, 30026 and 30032, are 
deactivated and may not operate normally as described above with reference to Figs. 16W. 
16X, and 16Y. 

[00283] In an alternative embodiment, the elements of the adjustable casing 
expansion cone assembly 30 that sense the diameter of the expandable wellbore casing 100 
may be disabled or omitted or adjusted to sense any pre-selected internal diameter of the 
expandable wellbore casing. 

[00284] In an exemplary embodiment, as illustrated in 17A to 17C, the packer setting 
tool assembly 32 includes a tubular adaptor 3202 that defines a longitudinal passage 3202a. 
radial external mounting holes, 3202b and 3202c. radial passages, 3202d and 3202e. and 
includes an external threaded connection 3202f at one end and an internal annular recess 
3202g having an internal threaded connection at another end. An external threaded 
connection 3204a of an end of a tubular upper mandrel 3204 that defines a longitudinal 
passage 3204b. internally threaded external mounting holes, 3204c and 3204d. and includes 
an external annular recess 3204e, external annular recess 3204f, external annular recess 
3204g. external flange 3204h, external splines 3204i, and an internal threaded connects 

84 



PCMJS2004/010712 

WO 2004/092527 - 

3204i at another end is received within and is coupled to the internally threaded connection 
of the internal annular recess 3202g of the other end of the tubular adaptor 3202. Mounting 
screws 3205a and 3205b. are received within and coupled to the mounting holes, 3204c 
and 3204d. of the tubular upper mandrel 3204 that also extend into the radial passages, 
3202d and 3202e, of the tubular adaptor 3202. l<sonRlhat 

roo2851 An external threaded connection 3206a of an end of a mandrel 3206 that 
efnes a longitudinal passage 3206b and includes an externa. annu.ar recess 3206c and an 

externa, annular recess 3206d having ian external beaded «^»~^ D4 

An internal threaded connection 3208a ofatubular stinger 3208 that defines a .ongrtud-na. 
passage 3208b and indudes an external annular recess 3208c, and an external tapered 
annular recess 3208d and an engagement shoulder 3208e at another end receives and ,s 
Zed to theexternalfrreaded connection of ^ e-ma, annular reces^Hhe 
m andrel 3206. A sealing member 3210 is mounted upon and coupled to the external 
annular recess 3206d of the mandrel 3206. 

r0 0286] An internal flange 3212a of a tubular key 3212 that includes an externa, 
alia recess 3212b at one end and an interna. annu.ar recess 3212c at another end ,s 

Tandre! 3204. A garter spring 3214 is received within and engages the externa, annular 

recess 3212b of the tubularke, 5212. - „.,„ s . 
m2m An end of a lobular bushing 3216 that defines a ,ong«udrnal passage 3216a 
or reling and mating wflh.be uppermandre, 3204. and radia, passages. 3216b and 
3 ,6o and Lodes an externa, threaded conneCon 3216d a, an intermediate P od», „. 
an externa, flange 32,6a, an interna, anno,ar recess 32,6,. circumferen«, spaced apart 
and exfema, flange, 3216h and 32164. a, another end Is receded ^ and 
H v* flie interna, annufar recese 32,2c MM. * 32,2. An ,n,erna, threaded 

" rece^ ore .bu,ar boshing 32,6. mounflng ho te , 32,8c and 32,*,, mou** 
X 32160 and 3218,, and indudee an fnfema, threaded cnnnecflon 3218g a, one end. a 
Z£ opened ex.ema, anno,ar recess 32,8, a* an exlema, ,hreaded conn^n 

£2 ,o an end o, *e fubutsr drag b,o* bod y 32,8 b y -"^•f^ o( 
3222b fha, are received -tin and are coupled ,0 flre mounting hofes, 3218c nd 2 8d, 
1 hrboiar dnag biock bod,. A second ,ubu,a, Keeper 3224 fha, defines mountrng holes. 
TvTZsSZ coupied fo an end oflhefubu fcr drag bio* bod, 32,8 b, mounhng 
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screws. 3226a and 3226b, that are received within and are coupled to the mounting holes, 
321 8e and 321 8f, of the tubular drag block body. 

[00289] Drag blocks. 3228 and 3230. that are received within the external annular 
recess 3218h of the tubular drag block body 3218. include ends that mate with and are 
received within the end of the first tubular keeper 3220. and other ends that mate with and 
are received within the end of the second tubular keeper 3224. The drag blocks. 3228 and 
3230. further include internal annular recesses, 3228a and 3230a. respectively, that rece.ve 
and mate with ends of springs. 3232 and 3234, respectively. The springs. 3232 and 3234. 
also receive and mate with the external annular recess 3218h of the tubular drag block body 
3218. 

[00290] An external threaded connection 3236a of an end of a tubular releasing cap 
extension 3236 that defines a longitudinal passage 3236b and includes an internal annular 
recess 3236c and an internal threaded connection 3236d at another end is received within 
and is coupled to the internal threaded connection 3218g of the tubular drag block body 
3218 An external threaded connection 3238a of an end of a tubular releasing cap 3238 that 
defines a longitudinal passage 3238b and includes an internal annular recess 3238c is 
received within and coupled to the internal threaded connection 3236d of the tubular 
releasing cap extension 3236. A sealing element 3240 is received within the internal annular 
recess 3238c of the tubular releasing cap 3238 for fluidicly sealing the interface between the 
tubular releasing cap and the upper mandrel 3204. 

[00291] . An internal threaded connection 3242a of an end of a tubular setting sleeve 
3242 that defines a longitudinal passage 3242b. radial passage 3242c, radial passages. 
3242d and 3242e. radial passage 3242f. and includes an internal flange 3242g at another 
end receives the external threaded connection 321 8i of the tubular drag block body 321 8. 
An internal flange 3244a of a tubular coupling ring 3244 that defines a longitudinal passage 
3244b and radial passages. 3244c and 3244d. receives and mates with the external flange 
3216h of the tubular bushing 3216 and an end face of the internal flange of the tubular 
coupling ring is positioned proximate and in opposing relation to an end face of the external 
flange 321 6i of the tubular bushing. 

[00292] An internal flange 3246a of a tubular retaining collet 3246 that includes a 
plurality of axially extending collet fingers 3246b. each having internal flanges 3246c at an 
end of each collet finger, for engaging and receiving the tubular coupling ring 3244 receives 
and mates with external flange 3216e of the tubular bushing 3216 and an end face of the 
internal flange of the tubular retaining collet is positioned proximate and in oppos.ng relafion 
to an end face of the external flange 3216h of the tubular bushing. 
[00293] In an exemplary embodiment, the packer assembly 36 operates and is P rov ld ed 
substantially, at least in part, as disclosed in one or more of the following: (1) PCT patent 
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application serial number PCT/US03/14153. attorney docket number 25791.104.02, filed on 
11/13/2003, and/or (2) PCT patent application serial number PCT/US03/29460, attorney 
docket number 25791.1 14.02, filed on 9/23/2003, and/or (3) PCT patent application serial 

number PCT/US04/ , attorney docket number 25791.253.02. filed on 3/11/2004, 

and/or (4) PCT patent application serial number PCT/US04/ , attorney docket 

number 25791.260.02, filed on 3/25/2004, and/or (5) PCT patent application serial number 

PCT/US04/ . attorney docket number 25791.270.02, filed on 4/2/2004, the 

disclosures of which are incorporated herein by reference. 

[00294] In an exemplary embodiment, as illustrated in Figs. 18-1 to 18-5. the packer 
assembly 36 includes a tubular upper adaptor 3602 that defines a longitudinal passage 
3602a having a tapered opening 3602b and mounting holes. 3602c and 3602d. that includes 
a plurality of circumferentially spaced apart teeth 3602e at one end. an external flange 
3602f, and an internal threaded connection 3602g at another end. In an exemplary 
embodiment, the tubular upper adaptor 3602 is fabricated from aluminum. An external 
threaded connection 3604a of an end of a tubular upper mandrel 3604 that defines a 
longitudinal passage 3604b, mounting holes, 3604c and 3604d, mounting holes, 3604e and 
3604f. and mounting holes, 3604g and 3604h, and includes an external flange 3604i, an 
internal annular recess 3604j, and an internal threaded connection 3604k at another end is 
received within and coupled to the internal threaded connection 3602g of the tubular upper 
adaptor 3602. In an exemplary embodiment, the tubular upper mandrel 3604 is fabricated 
from aluminum. 

[002951 An upper tubular spacer ring 3606 that defines mounting holes, 3606a and 
3606b, receives and mates with the end of the tubular upper mandrel 3604 and includes an 
angled end face 3606c and another end face that is positioned proximate to an end face of 
the tubular upper adaptor 3602 is coupled to the tubular upper mandrel by shear pins. 3608a 
and 3608b. that are mounted within and coupled to the mounting holes. 3604c and 3606a. 
and. 3604d and 3606b. respectively, of the tubular upper mandrel and upper tubular spacer 
ring, respectively. A lower tubular spacer ring 3610 that includes an angled end face 361.0a 
receives, mates, and is coupled to the other end of the tubular upper mandrel 3604 and 
includes another end face that is positioned proximate to an end face of the external flange 
3604i of the tubular upper mandrel 3604. In an exemplary embodiment, the upper and 
tubular spacer rings. 3606 and 3610, are fabricated from a composite material. 
[00296] An upper tubular slip 3612 that receives and is movably mounted upon the 
tubular upper mandrel 3604 defines a longitudinal passage 3612a having a tapered opening 
3612b and includes external annular recesses. 3612c. 3612d. 3612e. 3612f, and 3612g, and 
an angled end face 3612h that mates with and is positioned proximate the angled end face 
3606c of the upper tubular spacer ring 3606. Slip retaining bands. 3614a. 3614b. 3614c. 
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3614d, and 3614e, are received within and coupled to the external annular recesses, 3612c, 
3612d, 3612e. 3612f, and 3612g, of the upper tubular slip 3612. A lower tubular slip 3616 
that receives and is movably mounted upon the tubular upper mandrel 3604 defines a 
longitudinal passage 3616a having a tapered opening 3616b and includes external annular 
recesses, 3616c, 3616d, 3616e, 3616f, and 3616g. and an angled end face 3616h that 
mates with and is positioned proximate the angled end face 3610a of the lower tubular 
spacer ring 3610. Slip retaining bands, 3618a, 3618b, 3618c, 3618d, and 3618e, are 
received within and coupled to the external annular recesses, 3616c, 3616d, 3616e, 3616f . 
and 3616g, of the lower tubular slip 3616. In an exemplary embodiment, the upper and 
lower tubular slips, 361 2 and 3616, are fabricated from composite materials, and at least 
some of the slip retaining bands, 3614a, 3614b, 3614c, 3614d, 3614e. 3618a, 3618b, 3618c, 
361 8d, and 361 8e are fabricated from carbide insert materials. 

[00297] An upper tubular wedge 3620 that defines an longitudinal passage 3620a for 
receiving the tubular upper mandrel 3604 and mounting holes, 3620b and 3620c, and 
includes an angled end face 3620d at one end that is received within and mates with the 
tapered opening 3612b of the upper tubular slip 3612, and an angled end face 3620e at 
another end is coupled to the tubular upper mandrel by shear pins, 3622a and 3622b, 
mounted within and coupled to the mounting holes, 3604e and 3620b, and, 3604f and 
3620c, respectively, of the tubular upper mandrel and upper tubular wedge, respectively. A 
lower tubular wedge 3624 that defines an longitudinal passage 3624a for receiving the 
tubular upper mandrel 3604 and mounting holes, 3624b and 3624c, and includes an angled 
end face 3624d at one end that is received within and mates with the tapered opening 361 6b 
of the lower tubular slip 3616. and an angled end face 3624e at another end is coupled to 
the tubular upper mandrel by shear pins, 3626a and 3626b, mounted within and coupled to 
the mounting holes. 3604g and 3624b, and, 3604h and 3624c, respectively, of the tubular 
upper mandrel and lower tubular wedge, respectively. In an exemplary embodiment, the 
upper and lower tubular wedges. 3620 and 3624, are fabricated from composite materials. 
[00298] An upper tubular extrusion- limiter 3628 that defines a longitudinal passage 
3628a for receiving the tubular upper mandrel 3604 includes an angled end face 3628b at 
one end that mates with the angled end face 3620e of the upper tubular wedge 3620. an 
angled end face 3628c at another end having recesses 3628d. and external annular 
recesses, 3628e, 3628f and 3628g. Retaining bands, 3630a, 3630b. and 3630c, are 
mounted within and coupled to the external annular recesses. 3628e. 3628f and 3628g, 
respectively, of the upper tubular extrusion limiter 3628. Circular disc-shaped extrusion 
preventers 3632 are coupled and mounted within the recesses 3628d. A lower tubular 
extrusion limiter 3634 that defines a longitudinal passage 3634a for receiving the tubular 
upper mandrel 3604 includes an angled end face 3634b at one end that mates with the 
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angled end face 3624e of the lower tubular wedge 3624, an angled end face 3634c at 
another end having recesses 3634d, and external annular recesses, 3634e, 3634f and 
3634g. Retaining bands, 3636a, 3636b, and 3636c, are mounted within and coupled to the 
external annular recesses, 3634e, 3634f and 3634g. respectively, of the lower tubular 
extrusion limiter 3634. Circular disc-shaped extrusion preventers 3638 are coupled and 
mounted within the recesses 3634d. In an exemplary embodiment, the upper and lower 
extrusion limiters, 3628 and 3634, are fabricated from composite materials. 
[00299] An upper tubular elastomeric packer element 3640 that defines a longitudinal 
passage 3640a for receiving the tubular upper mandrel 3604 includes an angled end face 
3640b at one end that mates with and is positioned proximate the angled end face 3628c of 
the upper tubular extrusion limiter 3628 and an curved end face 3640c at another end. A 
lower tubular elastomeric packer element 3642 that defines a longitudinal passage 3642a for 
receiving the tubular upper mandrel 3604 includes an angled end face 3642b at one end that 
mates with and is positioned proximate the angled end face 3634c of the lower tubular 
extrusion limiter 3634 and an curved end face 3642c at another end. 
[00300] A central tubular elastomeric packer element 3644 that defines a longrtudmal 
passage 3644a for receiving the tubular upper mandrel 3604 includes a curved outer surface 
3644b for mating with and engaging the curved end faces, 3640c and 3642c, of the upper 
and lower tubular elastomeric packer elements, 3640 and 3642, respectively. 
[00301] An external threaded connection 3646a of a tubular lower mandrel 3646 that 
defines a longitudinal passage 3646b having throat passages, 3646c and 3646d. and flow 
ports 3646e and 3646f. and a mounting hole 3646g, and includes an internal annular recess 
3646h at one end. and an external flange 3646i. internal annular recess 3646j. and internal 
threaded connection 3646k at another end. In an exemplary embodiment, the tubular lower 
mandrel 3646 is fabricated from aluminum. A sealing element 3648 is received wrthm the 
inner annular recess 3604j of the other end of the tubular upper mandrel 3604 for sealmg an 
interface between the tubular upper mandrel and the tubular lower mandrel 3646. 
[00302] • A tubular sliding sleeve valve 3650 that defines a longitudinal passage 3650a 
and radial flow ports, 3650b and 3650c, and includes collet fingers 3650d at one end for 
engaging the internal annular recess 3646h of the lower tubular mandrel 3646, an external 
annular recess 3650e, an external annular recess 3650f, an external annular recess 3650g. 
and circumferential spaced apart teeth 3650h at another end is received within and .s 
slidably coupled to the longitudinal passage 3646b of the tubular lower mandrel 3646. In an 
exemplary embodiment, the tubular sliding sleeve valve 3650 is fabricated from alum.num. 
A set screw 3652 is mounted within and coupled to the mounting hole 3646g of the tubular 
.ower mandrel 3646 that is received within the external annular recess 3650e of the tubular 
sliding sleeve 3650. Sealing elements, 3654 and 3656. are mounted within the external 
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annular recesses, 3650f and 3650g, respectively, of the tubular sliding sleeve valve 3650 for 
sealing an interface between the tubular sliding sleeve valve and the tubular lower mandrel 
3646 

100303] An end of a tubular outer sleeve 3658 that defines a longitudinal passage 
3658a radia. passages, 3658b and 3658c, upper flow ports. 3658d and 3658e, .owerflow 
ports 3658f and 3658g, and radial passages, 3658h and 3658i, receives, mates with, and ,s 
coupled to the other end of the tubular upper mandrel 3604 and an end face of the end of 
the tubular outer sleeve is positioned proximate and end face of the lower tubular spacer nng 
3610. The other end of the tubular outer sleeve 3658 receives, mates with, and is coupled 
to the other end of the tubular lower mandrel 3646. 

[00304] An external threaded connection 3660a of an end of a tubular bypass 
mandrel 3660 that defines a longitudinal passage 3660b. upper flow ports. 3660c and 
3660d lower flow ports, 3660e and 3660f , and a mounting hole 3660g and includes an 
interna, annular recess 3660h and an externa, threaded connection 3660i at another end « 
received within and coupled to the interna, threaded connection 3646k of the tubular lower 
mandrel 3646. A sealing element 3662 is received within the internal annular recess 3646j 
of the tubular .ower mandrel 3646 for sea.ing an interface between the.tubu.ar lower mandre. 
and the tubular bypass mandrel 3660. 

[00305] A tubular plug seat 3664 that defines a longitudinal passage 3664a havmg a 
tapered opening 3664b at one end, and flow ports, 3664c and 3664d. and includes an 
externa, annu.ar recess 3664e. an externa, annu.ar recess 3664f. an externa, annular recess 
3664g an external annular recess 3664h. and an externa, annular recess 3664i having an 
• external threaded connection at another end is received within and is movab.y coupled to the 
longitudinal passage 3660b of the tubuiar bypass mandre. 3660. A tubular nose 3666 >s 
threadably coupled to and mounted upon the externa, annular recess 3664i of the tubu.ar 
p,ug seat 3664. In an exemplary embodiment, the tubular plug seat 3664 is fabricated from 
aluminum. Sealing elements. 3668, 3670, and 3672, are received within the externa. 
annu.ar recesses, 3664e, 3664g, and 3664h. res P ective.y, of the tubular plug seat 3664 for 
sealing an interface between the tubular plug seat and the tubu.ar bypass mandre. 3660. A 
set screw 3674 is mounted within and coupled to the mounting hole 3660g of the tubular 
bypass mandre. 3660 that is received within the external annular recess 3664f of the tubular 
plug seat 3664. 

[00306] An end of a tubu.ar bypass sleeve 3676 that defines a longitudinal passage 
3676a and includes an interna, annular recess 3676b at one end and an interna, threaded 
connection 3676c at another end is coupled to the other end of the tubuiar outer sleeve 3658 
and mates with and receives the tubular bypass mandrel 3660. In an exemplary 
embodiment, the tubular bypass sleeve 3676 is fabricated from alummum. 
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[00307] An external threaded connection 3678a of a tubular valve seat 3678 that 
defines a longitudinal passage 3678b including a valve seat 3678c and up-jet flow ports, 
3678d and 3678e, and includes a spring retainer 3678f and an external annular recess 
3678g is received within and is coupled to the internal threaded connection 3676c of the 
tubular bypass sleeve 3676. In an exemplary embodiment, the tubular valve seat 3678 is 
fabricated from aluminum. A sealing element 3680 is received within the external annular 
recess 3678g of the tubular valve seat 3678 for fluidicJy sealing an interface between the 
tubular valve seat and the tubular bypass sleeve 3676. 

[00308] A poppet valve 3682 mates with and is positioned within the valve seat 3678c 
of the tubular valve seat 3678. An end of the poppet valve 3682 is coupled to an end of a 
stem bolt 3684 that is slidingly supported for longitudinal displacement by the spring retainer 
3678f A valve spring 3686 that surrounds a portion of the stem bolt 3684 is positioned in 
opposing relation to the head of the stem bolt and a support 3678fa of the spring retainer 
3678f.for biasing the poppet valve 3682 into engagement with the valve seat 3678c of the 
tubular valve seat 3678. 

[00309] An end of a composite nose 3688 that defines a longitudinal passage 3688a 
and mounting holes, 3688b and 3688c, and includes an internal threaded connection 3688d 
at another end receives, mates with, and is coupled to the other end of the tubular valve seat 
3678. A tubular nose sleeve 3690 that defines mounting holes, 3690a and 3690b, is 
coupled to the composite nose 3688 by shear pins, 3692a and 3692b. that are mounted in 
and coupled to the mounting holes, 3688b and 3690a, and, 3688c and 3690b, respectively, 
of the composite nose and tubular nose sleeve, respectively. 

[0031 0] An external threaded connection 3694a of a baffle nose 3694 that defines 
longitudinal passages. 3694b and 3694c, is received within and is coupled to the internal 
threaded connection internal threaded connection 3688d of the composite nose 3688. 
[00311] In an exemplary embodiment, as illustrated in Figs. 19A1 to 19A5, during the 
operation of the packer setting tool assembly 32 and packer assembly 36, the packer setting 
tool and packer assembly are coupled to one another by inserting the end of the tubular 
upper adaptor 3602 into the other end of the tubular coupling ring 3244, bringing the 
circumferentially spaced teeth 3216g of the other end of the tubular bushing 3216 into 
engagement with the circumferentially spaced teeth 3602e of the end of the tubular upper 
adaptor, and mounting shear pins, 36100a and 36100b, within the mounting holes. 3244c 
and 3602c, and, 3244d and.3602d, respectively, of the tubular coupling ring and tubular 
upper adaptor, respectively. As a result, the tubular mandrel 3206 and tubular stinger 3208 
of the packer setting tool assembly 32 are thereby positioned within the longitudinal passage 
3604a of the tubular upper mandrel 3604 with the 3208e of the tubular stinger positioned 
within the longitudinal passage 3646b of the tubular lower mandrel 3646 proximate the collet 

. 91 



PCT/IJS2004/010712 

WO 2004/092527 

fingers 3650d of the tubular sliding sleeve valve 3650. 

[00312] Furthermore, in an exemplary embodiment, during the operation of the packer 
setting tool 32 and packer assembly 36, as illustrated in Figs. 19A1 to 19A5, the packer 
setting tool and packer assembly are positioned within the expandable wellbore casing 100 
and an internal threaded connection 30a of an end of the adjustable casing expansion cone 
assembly 30 receives and is coupled to the external threaded connection 3202f of the end of 
the tubular adaptor 3202 of the packer setting tool assembly. Furthermore, shear pins, 
36102a and 36102b, mounted within the mounting holes. 3658b and 3658c, of the tubular 
outer sleeve 3658 couple the tubular outer sleeve to the expandable wellbore casing. As a 
result, torsion loads may transferred between the tubular outer sleeve 3658 and the 
expandable wellbore casing 100. 

[00313] In an exemplary embodiment, as illustrated in Figs. 19B1 to 1 9B5, a 
conventional plug 36104 is then injected into the setting tool assembly 32 and packer 
assembly 36 by injecting a fluidic material 36106 into the setting tool assembly and packer 
assembly through the longitudinal passages. 3202a. 3204b. 3206b, 3208b. 3650a. 3646a. 
3660b and 3664a of the tubular adaptor 3202. tubular upper mandrel 3204, tubular mandrel 
3206 tubular stinger 3208. tubular sliding sleeve valve 3650. tubular lower mandrel 3646. 
tubular bypass mandrel 3660. and tubular plug seat 3664. respectively. The plug 36104 is 
thereby positioned within the longitudinal passage 3664a of the tubular plug seat 3664. 
Continued injection of the fluidic material 36106 following the seating of the plug 1606 w>th.n 
the longrtudinal passage 3664a of the tubular plug seat 3664 causes the plug and the tubular 
" plug seat to be displaced downwardly in a direction 36108 until further movement of the 
tubular plug seat is prevented by interaction of the set screw 3674 with the externa, annular 
recess 3664f of the tubular plug seat. As a result, the flow ports. 3664c and 3664d. of the 
tubular plug seat 3664 are moved out of alignment with the upper flow ports, 3660c and 
3660d. of the tubular bypass mandrel 3660. 

[00314] In an exemplary embodiment, as illustrated in Figs. 19C1 to 19C5. after the 
expandable wellbore casing 100 has been radially expanded and plastically deformed to 
form at least the bell section 112 of the expandable wellbore casing 100 thereby sheanng 
- the shear pins 36102a and 36102b. the setting tool assembly 32 and packer assembly 36 
are then moved upwardly to a position within the expandable wellbore casing 100 above the 
bell section. The tubular adaptor 3202 is then rotated, by rotating the tool string of the 
system 10 above the setting tool assembly 32. to displace and position the drag blocks. 
3228 and 3230. into engagement with the interior surface of the expandable wellbore cas.ng 

JoWISl As a result of the engagement of the drag blocks. 3228 and 3230. with the 
interior surface of the expandable wellbore casing 100. further rotation of the drag blocks 
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relative to the weilbore casing is prevented. Consequently, due to the operation and 
interaction of the threaded connections, 3216d and 3218a, of the tubular bushing 3216 and 
tubular drag block body 3218, respectively, further rotation of the tubular adaptor 3202 
causes the tubular drag block body and setting sleeve 3242 to be displaced downwardly in a 
direction 36112 relative to the remaining elements of the setting tool assembly 32 and 
packer assembly 36. As a result, the setting sleeve 3242 engages and displaces the upper 
tubular spacer ring 3606 thereby shearing the shear pins, 3622a and 3622b, and driving the 
upper tubular slip 361 2 onto and up the angled end face 3620d of the upper tubular wedge 
3620 and into engagement with the interior surface of the expandable weilbore casing 100. 
As a result, longitudinal displacement of the upper tubular slip 3612 relative to the 
expandable weilbore casing 100 is prevented. Furthermore, as a result, the 3246b collet 
fingers of the tubular retaining collet 3246 are disengaged from the tubular upper adaptor 
3602. 

[00316] In an alternative embodiment, after the drag blocks, 3228 and 3230, engage 
the interior surface of the expandable weilbore casing 100, an upward tensile force is applied 
to the tubular support member 12, and the ball gripper assembly 16 is then operate to 
engage the interior surface of the expandable weilbore casing. The tension actuator 
assembly 18 is then operated to apply an upward tensile force to the tubular adaptor 3202 
thereby pulling the upper tubular spacer ring 3606, lower tubular spacer ring 361 0, upper 
tubular slip 3612, lower tubular slip 3616, upper tubular wedge 3620, lower tubular wedge 
3624, upper tubular extrusion limiter 3628, lower tubular extrusion limiter 3634, and central 
tubular elastomeric element 3644 upwardly into contact with the 3242 thereby compressing 
the upper tubular spacer ring, lower tubular spacer ring, upper tubular slip, lower tubular slip, 
upper tubular wedge, lower tubular wedge, upper tubular extrusion limiter, lower tubular 
extrusion limiter, and central tubular elastomeric element. As a result, the upper tubular slip 
3612, lower tubular slip 3616, and central tubular elastomeric element 3644 engage the 
interior surface of the expandable weilbore casing 100. 

[00317] In an exemplary embodiment, as illustrated in Figs. 19D1 to 19D5, an upward 

tensile force is then applied to the tubular adaptor 3202 thereby compressing the lower 

tubular slip 3616, lower tubular wedge 3624, central elastomeric packer element 3644, upper 

tubular extrusion limiter 3628, and upper tubular wedge 3620 between the lower tubular 

spacer ring 3610 and the stationary upper tubular slip 3612. As a result, the lower tubular 

slip 3616 is driven onto and up the angled end face 3624d of the lower tubular wedge 3624 

and into engagement with the interior surface of the expandable weilbore casing 100, and 

the central elastomeric packer element 3644 is compressed radially outwardly into 

engagement with the interior surface of the expandable tubular member. As a result, further 

longitudinal displacement of the upper tubular slip 3612, lower tubular slip 3616, and central 
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elastomerlc packer element 3644 relative to the expandable wellbore casing 100 is 

,n an ettemplaty embodiment, as Husbated m Ffcs. 19E1 to 19E6. continued 
application of the upward tensile force to tubular adaptor 3202 - then shear the shear p,ns. 
1602a and 1602b, thereby disengaging the setting tool assembly 32 from the packer 

ZlT ^ in an exemplar, embodiment, as illustrated in Figs. 19F1 to 19F6, with the 
drag blocks. 3223 and 3230, in engagement wUh the intenot surface of the 
wellbore casing 100. me tubular adaptor ,02 is further rotated thereby causing dte tubular 
drag block body 3218 and seding sleeve 3242 to be displaced further downwardly n ft. 
JL 36113 un« the hauler drag block bod, and se*g sleeve are disengaged from »,e 
tubular sbnger 3200. As a resud, the tubular sdnger 3208 of the settng too, assembly 32 

be displaced downward,, Into complete engagemers v* the tubular sliding sleeve 

po^ 50 ' an exemplar, embodiment, as Mr*ed in Figs. 19G1 to 19G6. a flu* 

Led a 361 14 is .hen injected into dte setting toe, assend* 32 and the padcer assemb* 36 

through the ,ong«udina, passages 3202a. 3204b, 3206b, 3206b. 3804b. M. n *46b 

o, ma tubular adaptor 3202. tubular upper mandrel 3204, tubular mandrel 3206. tubular 

stinger 3208, tubular upper mandrel 3604. lobular eliding sleeve valve 3860. and lubular 

JL manual 3646, respeodvaly. Because. ,he ,ug 36,04 Is seated -tan «d»*£ 

to „g»odina, passage 3664a of <he tabular plug sea, 3684, the longttudma, passage^ NO*. 

36o0a and 3646b o, the tubular upper mandrel 3604, lobular sliding sleeve valve 3650, and 

tooular lower mandrel 3646 are pressurized thereby rftsplaclng the tubular upper adaptor 

3602 and tubular upper mandrel 3604 downward* un,i> the end face of the tabula, upper 

mandrel impacts the end face of the upper tubular spacer ting 3606. 

,nanexemp^embo,imenbaa»,usb^ed 1 „F,s.,9H, to ,gH6,,hese«bng 

oo, assembly 32 is brought back into engagement with <he packer assembly 36 until die 
engagement shou,der 3208e o, ft. other end of the tubular slinger 3208 engages .he eolle, 
fmgers 3650d of the end of the tabular slid*, sleeve valve 3650. As a result, further 
dLward displacement of the tabular aunge, 3206 displaces the tabular sUding sleeve valve 
3650 downward* and, the redal dow ports, 3650b and 3650c. of the tabular sliding *~ 
vahte are aligned with the flow ports. 3646e and 3646f, o, fhe tabular lower mandrel 3646. A 

32 and me packer assembly 36 through the bngnudlnal passages 3202a, 3204b, 3206b 
3208b and 3650a of the tubular adaptor 3202, h*u,ar upper mandrel 3204, tabular mandrel 
3206 tabular stinger 3208. and tubular sliding sleeve valve 3650, respecdvely. The 
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upper flow ports, 3658d and 3658e, into the annulus between the expandable wellbore 
casing 100 and the wellbore 102. 

.003221 The tubular sliding sleeve valve 3650 may then be returned to its ongrnal 
position with the radial flow ports, 3650b and 3650c, of the tubular sliding sleeve valve out 
of alignment with the flow po^^ ^ " 

hardenable fluidio sealing material 361 16 may then be allowed to cure before, dunng. or 
after the continued operation of the system 10 to further radially expand and plastically 
deform the expandable wellbore casing. 

r 0 03231 I" an alternative embodiment, as illustrated in Figs. 20 and 20Ato 20AX, the 
packer assembly 36 includes an upper tubular spacer ring 36200 receives and mates w,th 
the end of the tubular upper mandrel 3604 and includes an angled end face 36200a that 
includes a plurality of spaced apart radial grooves 36200b and another end face that ,s 
positioned proximate to an end face of the tubular upper adaptor 3602 is coupled to the 
liar up^r mandrel by shear pins. 36202a, 36202b. 36202c, and 36202d. A. ower tubular 
spacer ring 36204 that includes an angled end face 36204a that includes a pluralrty of 
spaced apart radial grooves 36204b receives, mates, and is coupled to the other end of the 
tubular upper mandrel 3604 and includes another end face that is positioned p^mate to an 
endfa ceoftheexterna.f.ange3604iofthetubu.aruppermandrel3604. m an exemplary 

embodiment, the upper and . 
composite material. 

,003241 An upper tubular slip assembly 36206 (bat receives and is movably mounted 
upon the tubular upper mandrel 3604 Includes a pluralrty cf substantially identical slip 
Lents 36206a fha. each indude an extenor areata cyllndrtca, surface 36206aa ,ndud,ng 
moun«ng botes. 36206ab, 36206ac. 36206ad. 3620Sae, «06a, ™ «e* 
36206ai and 36206aj, and grooves, 36206aj and 36206ak. a front end face 3620M^ rear 
^dTaoe 362063™ indurftng a mounbng bote 36206an. aide faces, 36206ao and 36206ap. 
an intehor arcuate cylindnca, surface 36206a q bra, mates will, the exterior surface of me 
.ubular upper manrae, 3604. and an interior tapered surface 36206ar ,ndud,n 9 a mounbng 
note 36206aa. Mounting pins 36206a. are received wtmin and coupled to the mounbng 
boles 36206an and are received * corresponding radial grooves 36200b of Ore angled 
end face 36200a of the upper tubular spacer ring 36200. Retaining pins 36206at . are . 
mounted within and coupled to the mounting holes 36206as that indude heads 36206av 
Slip retaining bands. 36206aw and 36206a*. are received v*in and coupled to grooves. 
36 Laiand36206aK re apec.ivel»,of»>es,lpe,emen.s36206,. Slip gripping elements. 
2 1. 36206., 3S206aaa. 36206aab. 3S206aac. 36206aad. W** 

36206ac. 36206ad, 36206ae. 36206af. 36206ag. 36206ah. 36206a,, and 36206a,. 
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respectively. In an exemplary embodiment, the adjacent exterior arcuate cylindrical surfaces 
36206aa of the identical slip elements 36206a of the upper tubular slip assembly 36206 
together define a substantially contiguous cylindrical surface. 

[003251 A lower tubular slip assembly 36208 that receives and is movably mounted 
upon the tubular upper mandrel 3604 includes a plurality of substantially identical shp 
elements 36208a that each include an exterior arcuate cylindrical surface 36208aa inc.ud.ng 
mounting holes, 36208ab. 36208ac, 36208ad,36208ae, 36208af. 36208ag. 36208ah. 
36208ai and 36208aj, and grooves, 36208aj and 36208ak, a front end face 362084 a rear 
end face 36208am including a mounting hole 36208an, side faces. 36208ao and 36208ap. 
an interior arcuate cylindrica. surface 36208aq that mates with the exterior surface of the 
tubular upper mandrel 3604, and an interior tapered surface 36208ar including a mounfng 
hole 36208as. Mounting pins 36208at are received within and coupled to the mount.ng 
holes 36208an and are received within corresponding radial grooves 36204b of the angled 
end face 36204a of the lower tubular spacer ring 36204. Retaining pins 36208au are 
mounted within and coupled to the mounting holes 36208as that include heads 36208av. 
Slip retaining bands, 36208aw and 36208ax, are received within and coupled to grooves, 
36208aj and 36208ak, respectively, of the slip elements 36208a. Slip gripping elements, 
36208ay 36208az. 36208aaa, 36208aab, 36208aac, 36208aad, 36208aae. 36208aaf. and 
36208aag are mounted within, coupled to. and extend out of-the mounting holes, 36208ab. 
36208ac 36208ad, 36208ae, 36208af, 36208ag. 36208ah, 36208ai, and 36208aj, 
respectively. In an exemplary embodiment, the adjacent exterior arcuate cylindrical surfaces 
36208aa of the identical slip elements 36208a of the upper tubular slip assembly 36208 
together define a substantially contiguous cylindrical surface. 

[003261 An upper tubular wedge 36210 that receives the tubular upper mandrel 3604 
includes an angled front end face 36210a including spaced apart radial grooves 36210b, a 
rear end face 36210c, an exterior cylindrica. surface 36210d, a plurality of spaced apart 
faceted tapered exterior surface segments 36210e that mate with corresponding tapered 
interna, surfaces 36206ar of corresponding slip elements 36206a of the upper tubular shp 
assembly 36206, andT^hapede^^ 

correspondingfaceted tapered exterior ^^^^^^^^^ 
face to the rear end face that receive and mate with corresponding reta.n.ng p.ns 36206au of 
corresponding slip elements of the upper tubular slip assembly. The up 
36210 is releasably coupled to the tubu.ar upper mandrel 3604 by shear pins 3621 1 
r00327] A lower tubular wedge 36212 that receives the tubular upper mandrel 3604 
includes an angled front end face 36212a including spaced apart radial grooves 36212b. a 
rear end face 36212c. an exterior cylindrical surface 3621 2d, a plurality of spaced apart 
faceted tapered exterior surface segments 36212a that mate with corresponding tapered 
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internal surfaces 36208ar of corresponding slip elements 36208a of the upper tubular slip 
assembly 36208, and T-shaped exterior grooves 3621 2f aligned with the midline of 
corresponding faceted tapered exterior surface segments that extend from the angled end 
face to the rear end face that receive and mate with corresponding retaining pins 36208au of 
corresponding slip elements of the lower tubular slip assembly. The lower tubular wedge 
36212 is releasably coupled to the tubular upper mandrel 3604 by shear pins 36213. 
[00328] An upper tubular extrusion limiter assembly 36214 that receives and is 
movably mounted upon the tubular upper mandrel 3604 includes a plurality of substantially 
identical extrusion limiter elements 36214a that each include an angled front end face 
36214aa having a recessed portion 36214ab, an angled rear end face 36214ac that defines 
a mounting hole 36214ad, an interior arcuate cylindrical surface 36214ae that mates with the 
tubular upper mandrel, and an exterior arcuate cylindrical surface 36214af including 
grooves, 36214ag, 36214ah, and 36214ai. Disk extrusion preventers 36214aj are mounted 
within and coupled to the recessed portions 36214ab of adjacent extrusion limiter elements 
36214a, and mounting pins 36214ak are mounted within and coupled to mounting holes 
3621 4ad of corresponding extrusion limiter elements 36214a that are received within 
corresponding radial grooves 36210b of the front end face 36210a of the upper tubular 
wedge 36210. Retaining bands, 36214al, 36214am, and 36214an, are positioned within and 
coupled to the grooves, 36214ai, 36214ah, and 36214ag, respectively, of the extrusion 
limiter elements 36214a. 

[00329] A lower tubular extrusion limiter assembly 36216 that receives and is movably 
mounted upon the tubular upper mandrel 3604 includes a plurality of substantially identical 
extrusion limiter elements 36216a that each include an angled front end face 36216aa 
having a recessed portion 36216ab, an angled rear end face 36216acthat defines a 
mounting hole 36216ad, an interior arcuate cylindrical surface 36216ae that mates with the 
tubular upper mandrel, and an exterior arcuate cylindrical surface 3621 6af including 
grooves, 3621 6ag, 3621 6ah, and 3621 6ai. Disk extrusion preventers 3621 6aj are mounted 
within and coupled to the recessed portions 36216ab of adjacent extrusion limiter elements 
36216a, and mounting pins 3621 6ak are mounted within and coupled to mounting holes 
3621 6ad of corresponding extrusion limiter elements 36216a that are received within 
corresponding radial grooves 36212b of the front end face 36212a of the lower tubular 
wedge 36212. Retaining bands, 3621 6al, 36216am, and 36216an, are positioned within and 
coupled to the grooves, 36216ag, 36216ah, and 36216ai, of the extrusion limiter elements 
36216a. 

[00330] The angled end face 3640b of the upper tubular elastomeric packer element 

3640 mates with and is positioned proximate the angled end faces 36214aa and disk 

extrusion preventers 36214aj of the extrusion limiter elements 36214a of the upper tubular 
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extrusion limiter assembly 36214, and the angled end face 3642b of the lower tubular 
elastomeric packer element 3642 mates with and is positioned proximate the angled end 
faces 36216aa 3nd disk extrusion preventers 36216aj of the extrusion limiter elements - 
36216a of the lower tubular extrusion limiter assembly 36216. 

[00331] During operation of the alternative embodiment of the packer assembly 36 
described above with reference to Figs. 20 and 20A to 20AX, the first step in setting the 
packer assembly 36 includes pushing the slip elements, 362063 and 36208a, of the upper 
and lower slip assemblies, 36206 and 36208, respectively, up the upper and lower tubular 
wedges 36210 and 36212, respectively, which breaks the retaining rings, 36206aw and 
36206ax and 36208aw and 36208ax, respectively, and moves the slip elements outwardly 
against the interior surface of the expand3b.e wellbore casing 1 00. In an exemplary 
embodiment, during the radial displacement of the slip elements. 36206a and 36208a, the 
retaining pins 36206au and 36208au. respectively, and the mounting pins, 36206at and 
36208at respectively, maintain the slip elements in an evenly spaced apart configuration. In 
an exemplary embodiment, during the operation of the packer assembly 36. the mounting 
pins 36214ak and 36216ak. maintain the extrusion limiter elements, 36214a and 36216a, of 
the upper and tower tubular extrusion limiter assemblies, 36214 and 36216. respectively, in 
an evenly spaced apart configuration. The operation of the alternative embodiment of the 
packer assembly 36 described above with reference to Figs. 20 and 20A to 20AX » 
otherwise substantially identical to the operation of the packer assembly described above 
with reference to Figs. 19A1 to 19A5, 19B1 to 19B5, 19C1 to 19C5, 19D1 to 19D5. 19E1 to 
19E6 19F1 to 19F6, 19G1 to 19G6, and 19H1 to 19H5. 

[00332] An apparatus for radially expanding and plastically deforming an expandable 
tubular member has been described that includes a support member, a cutting dev,ce for 
cutting the tubular member coupled to the support member, and an expansion device for 
radially expanding end plastically deforming the tubular member coupled to the support 
member. In an exemplary embodiment, the appsratus further includes a gripping dev.ce for 
gripping the tubular member coupled to the support member. In an exemplary embod.ment, 
the gripping device comprises a plurality of movable gripping elements. In an exemplary 
embodiment, the gripping elements are moveable in a radial direction relative to the support 
member In an exemplary embodiment, the gripping elements are moveeble in en ax.al 
direction relative to the support member. In an exemplary embodiment, the gnpprng 
elements are moveable in a radia. and an axial direction relative to the support member. In 
an exemplary embodiment, the gripping elements are moveable from a first position to a 
second position; wherein in the first position, the gripping elements do not engage the 
tubular member, wherein in the second position, the gripping elements do engage the 
tubular member and wherein, during the movement from the first position to the second 
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position, the gripping elements move in a radial and an axial direction relative to the support 

member. In an exemplary embodiment, the gripping elements are moveable from a first 

position to a second position; wherein in the first position, the gripping elements do not 

engage the tubular member; wherein in the second position, the gripping elements do 

engage the tubular member; and wherein, during the movement from the first position to the 

second position, the gripping elements move in a radial direction relative to the support 

member. In an exemplary embodiment, the gripping elements are moveable from a first 

position to a second position; wherein in the first position, the gripping elements do not 

engage the tubular member; wherein in the second position, the gripping elements do 

engage the tubular member, and wherein, during the movement from the first position to the 

second position, the gripping elements move in an axial direction relative to the support 

member. In an exemplary embodiment, if the tubular member is displaced in a first axial 

direction, the gripping device grips the tubular member, and, if the tubular member is 

displaced in a second axial direction, the gripping device does not grip the tubular member. 

In an exemplary embodiment, the gripping elements are moveable from a first position to a 

second position; wherein in the first position, the gripping elements do not engage the 

tubular member, wherein in the second position, the gripping elements do engage the 

tubular member, and wherein, the gripping elements are biased to remain in the first 

position. In an exemplary embodiment, the gripping device further includes an actuator for 

moving the gripping elements from a first position to a second position; wherein in the first 

position, the gripping elements do not engage the tubular member, wherein in the second 

position, the gripping elements do engage the tubular member and wherein the actuator is a 

fluid powered actuator. In an exemplary embodiment, the apparatus further includes a 

sealing device for sealing an interface with the tubular member coupled to the support 

member. In an exemplary embodiment, the sealing device seals an annulus defines 

between the support member and the tubular member. In an exemplary embodiment, the 

apparatus further includes a locking device for locking the position of the tubular member 

relative to the support member. In an exemplary embodiment, the apparatus further 

includes a packer assembly coupled to the support member. In an exemplary embodiment. 

the packer assembly includes a packer, and a packer control device for controlling the 

operation of the packer coupled to the support member. In an exemplary embodiment, the 

packer includes: a support member defining a passage; a shoe comprising a float valve 

coupled to an end of the support member, one or more compressible packer elements 

movably coupled to the support member and a sliding sleeve valve movably positioned 

within the passage of the support member. In an exemplary embodiment, the packer control 

device includes a support member, one or more drag blocks releasably coupled to the 

support member, and a stinger coupled to the support member for engaging the packer 
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an exemplary embodiment, the packer includes a support member defining a passage; a 

shoe comprising a float valve coupled to an end of the support member, one or more 

compressible packer elements movably coupled to the support member, and a sliding sleeve 

valve positioned within the passage of the support member; and wherein the packer control 

device includes: a support member, one or more drag blocks releasably coupled to the 

support member; and a stinger coupled to the support member for engaging the sliding 

sleeve valve. In an exemplary embodiment, the apparatus further includes an actuator for 

displacing the expansion device relative to the support member. In an exemplary 

embodiment, the actuator includes a first actuator for pulling the expansion device; and a 

second actuator for pushing the expansion device. In an exemplary embodiment, the 

actuator includes means for transferring torsional loads between the support member and 

the expansion device. In an exemplary embodiment, the first and second actuators include 

means for transferring torsional loads between the support member and the expansion 

device. In an exemplary embodiment, the actuator includes a plurality of pistons positioned 

within corresponding piston chambers. In an exemplary embodiment, the cutting device 

includes a support member, and a plurality of movable cutting elements coupled to the 

support member. In an exemplary embodiment, the apparatus further includes an actuator 

coupled to the support member for moving the cutting elements between a first position and 

a second position; wherein in the first position, the cutting elements do not engage the 

tubular member, and wherein in the second position, the cutting elements engage the 

tubular member. In an exemplary embodiment, the apparatus further includes a sensor 

coupled to the support member for sensing the internal diameter of the tubular member. In 

an exemplary embodiment, the sensor prevents the cutting elements from being moved to 

the second position if the internal diameter of the tubular member is less than a 

predetermined value. In an exemplary embodiment, the cutting elements includes a first set 

of cutting elements; and a second set of cutting elements; wherein the first set of cutting 

elements are interleaved with the second set of cutting elements. In an exemplary 

embodiment, in the first position, the first set of cutting elements are not axially aligned with 

the second set of cutting elements. In an exemplary embodiment, in the second position, 

the first set of cutting elements are axially aligned with the second set of cutting elements. In 

an exemplary embodiment, the expansion device includes a support member, and a plurality 

of movable expansion elements coupled to the support member. In an exemplary 

embodiment, apparatus further includes an actuator coupled to the support member for 

moving the expansion elements between a first position and a second position; wherein in 

the first position, the expansion elements do not engage the tubular member; and wherein in 

the second position, the expansion elements engage the tubular member. In an exemplary 

embodiment the apparatus further includes a sensor coupled to the support member for 
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sensing the internal diameter of the tubular member. In an exemplary embodiment, the 
sensor prevents the expansion elements from being moved to the second position if the 
internal diameter of the tubular member is less than a predetermined value. In an exemplary 
embodiment, the expansion elements include a first set of expansion elements; and a 
second set of expansion elements; wherein the first set of expansion elements are 
interleaved with the second set of expansion elements. In an exemplary embodiment, in the 
first position, the first set of expansion elements are not axially aligned with the second set of 
expansion elements. In an exemplary embodiment, in the second position, the first set of 
expansion elements are axially aligned with the second set of expansion elements. In an 
exemplary embodiment, the expansion device includes an adjustable expansion device. In 
an exemplary embodiment, the expansion device includes a plurality of expansion devices. 
In an exemplary embodiment, at leasf one of the expansion devices includes an adjustable 
expansion device. In an exemplary embodiment, the adjustable expansion device includes a 
support member; and a plurality of movable expansion elements coupled to the support 
member. In an exemplary embodiment, the apparatus further includes an actuator coupled 
to the support member for moving the expansion elements between a first position and a 
second position; wherein in the first position, the expansion elements do not engage the 
tubular member; and wherein in the second position, the expansion elements engage the 
tubular member. In an exemplary embodiment, the apparatus further includes a sensor 
coupled to the support member for sensing the internal diameter of the tubular member. In 
an exemplary embodiment, the sensor prevents the expansion elements from being moved 
to the second position if the internal diameter of the tubular member is less than a 
predetermined value. In an exemplary embodiment, the expansion elements include a first 
set of expansion elements; and a second set of expansion elements; wherein the first set of 
expansion elements are interleaved with the second set of expansion elements. In an 
exemplary embodiment, in the first position, the first set of expansion elements are not 
axially aligned with the second set of expansion elements. In an exemplary embodiment, in 
the second position, the first set of expansion elements are axially aligned with the second 
set of expansion elements. 

[00333] An apparatus for radially expanding and plastically deforming an expandable 

tubular member has been described that includes a support member, an expansion device 

for radially expanding and plastically deforming the tubular member coupled to the support 

member, and an actuator coupled to the support member for displacing the expansion 

device relative to the support member. In an exemplary embodiment, the apparatus further 

includes a cutting device coupled to the support member for cutting the tubular member. In 

an exemplary embodiment, the cutting device includes a support member, and a plurality of 

movable cutting elements coupled to the support member. In an exemplary embodiment, 
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the apparatus further includes an actuator coupled to the support member for moving the 

cutting elements between a first position and a second position; wherein in the first position, 

the cutting elements do not engage the tubular member; and wherein in the second position, 

the cutting elements engage the tubular member. In an exemplary embodiment, the 

apparatus further includes a sensor coupled to the support member for sensing the internal 

diameter of the tubular member. In an exemplary embodiment, the sensor prevents the 

cutting elements from being moved to the second position if the internal diameter of the 

tubular member is less than a predetermined value, In an exemplary embodiment, the 

cutting elements include a first set of cutting elements; and a second set of cutting elements; 

wherein the first set of cutting elements are interleaved with the second set of cutting 

elements. In an exemplary embodiment, in the first position, the first set of cutting elements 

are not axially aligned with the second set of cutting elements. In an exemplary 

embodiment, in the second position, the first set of cutting elements are axially aligned with 

the second set of cutting elements. In an exemplary embodiment, the apparatus further 

includes a gripping device for gripping the tubular member coupled to the support member. 

In an exemplary embodiment, the gripping device includes a plurality of movable gripping 

elements. In an exemplary embodiment, the gripping elements are moveable in a radial 

direction relative to the support member In an exemplary-embodiment, the gripping 

elements are moveable in an axial direction relative to the support member. In an exemplary 

embodiment, the gripping elements are moveable in a radial and an axial direction relative to 

the support member. In an exemplary embodiment, the gripping elements are moveable 

from a first position to a second position; wherein in the first position, the gripping elements 

do not engage the tubular member; wherein in the second position, the gripping elements do 

, engage the tubular member; and wherein, during the movement from the first position to the 

second position, the gripping elements move in a radial and an axial direction relative to the 

support member. In an exemplary embodiment the gripping elements are moveable from a 

first position to a second position; wherein in the first position, the gripping elements do not 

engage the tubular member; wherein in the second position, the gripping elements do 

engage the tubular member; and wherein, during the movement from the first position to the 

second position, the gripping elements move in a radial direction relative to the support 

r ember. In an exemplary embodiment, the gripping elements are moveable from a first 

v. -sition to a second position; wherein in the first position, the gripping elements do not 

engage the tubular member, wherein in the second position, the gripping elements do 

engage the tubular member, and wherein, during the movement from the first position to the 

second position, the gripping elements move in an axial direction relative to the support 

member. In an exemplary embodiment, if the tubular member is displaced in a first axial 

direction the gripping device grips the tubular member, and wherein, if the tubular member 
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is displaced in a second axial direction, the gripping device does not grip the tubular 
member. In an exemplary embodiment, the gripping elements are moveable from a first 
position to a second position; wherein in the first position, the gripping elements do not 
engage the tubular member; wherein in the second position, the gripping elements do 
engage the tubular member, and wherein, the gripping elements are biased to remain in the 
first position. In an exemplary embodiment, the gripping device further includes an actuator 
for moving the gripping elements from a first position to a second position; wherein in the 
first position, the gripping elements do not engage the tubular member; wherein in the 
second position, the gripping elements do engage the tubular member; and wherein the 
actuator is a fluid powered actuator. In an exemplary embodiment, the apparatus further 
includes a sealing device for sealing an interface with the tubular member coupled to the 
support member. In an exemplary embodiment, the sealing device seals an annulus defines 
between the support member and the tubular member. In an exemplary embodiment, the 
apparatus further includes a locking device for locking the position of the tubular member 
relative to the support member. In an exemplary embodiment, the apparatus further 
includes a packer assembly coupled to the support member. In an exemplary embodiment, 
the packer assembly includes a packer, and a packer control device for controlling the 
operation of the packer coupled to the support member. In an exemplary embodiment, the 
packer includes a support member defining a passage; a shoe comprising a float valve 
coupled-to an end of the support member, one or more compressible packer elements 
movably coupled to the support member, and a sliding sleeve valve movably positioned 
within the passage of the support member. In an exemplary embodiment, the packer control 
device includes a support member, one or more drag blocks releasably coupled to the 
support member; and a stinger coupled to the support member for engaging the packer. In 
an exemplary embodiment, the packer includes a support member defining a passage; a 
shoe comprising a float valve coupled to an end of the support member; one or more 
compressible packer elements movably coupled to the support member; and a sliding sleeve 
valve positioned within the passage of the support member, and wherein the packer control 
device comprises: a support member; one or more drag blocks releasably coupled to the 
support member, and a stinger coupled to the support member for engaging the sliding 
sleeye valve. In an exemplary embodiment, the expansion device includes a support 
member, and a plurality of movable expansion elements coupled to the support member. In 
an exemplary embodiment, the apparatus further includes an actuator coupled to the support 
member for moving the expansion elements between a first position and a second position; 
wherein in the first position, the expansion elements do not engage the tubular member; and 
wherein in the second position, the expansion elements engage the tubular member. In an 
exemplary embodiment, the apparatus further includes a sensor coupled to the support 
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member for sensing the internal diameter of the tubular member. In an exemplary 

embodiment, the sensor prevents the expansion elements from being moved to the second 

position if the internal diameter of the tubular member is less than a predetermined value. In 

an exemplary embodiment, the expansion elements include a first set of expansion 

elements; and a second set of expansion elements; wherein the first set of expansion 

elements are interleaved with the second set of expansion elements. In an exemplary 

embodiment, the in the first position, the first set of expansion elements are not axially 

aligned with the second set of expansion elements. In an exemplary embodiment, in the 

second position, the first set of expansion elements are axially aligned with the second set of 

expansion elements. In an exemplary embodiment, the expansion device includes an 

adjustable expansion device. In an exemplary embodiment, the expansion device includes a 

plurality of expansion devices. In an exemplary embodiment, at least one of the expansion 

devices includes an adjustable expansion device. In an exemplary embodiment, the 

adjustable expansion device includes a support member, and a plurality of movable 

expansion elements coupled to the support member. In an exemplary embodiment, the 

apparatus further includes an actuator coupled to the support member for moving the 

expansion elements between a first position and a second position; wherein in the first 

position, the expansion elements do not engage the tubular member and wherein in the 

second position, the expansion elements engage the tubular member. In an exemplary 

embodiment, the apparatus further includes a sensor coupled to the support member for 

sensing the internal diameter of the tubular member. In an exemplary embodiment, the 

sensor prevents the expansion elements from being moved to the second position if the 

internal diameter of the tubular member is less than a predetermined value. In an exemplary 

embodiment, the expansion elements include a first set of expansion elements; and a 

second set of expansion elements; wherein the first set of expansion elements are 

interleaved with the second set of expansion elements. In an exemplary embodiment, in the 

first position, the first set of expansion elements are not axially aligned with the second set of 

expansion elements. In an exemplary embodiment, in the second position, the first set of 

expansion elements are axially aligned with the second set of expansion elements. 

[00334] An apparatus for radially expanding and plastically deforming an expandable 

tubular member has been described that includes a support member; an expansion device 

for radially expanding and plastically deforming the tubular member coupled to the support 

member; and a sealing assembly for sealing an annulus defined between the support 

member and the tubular member. In an exemplary embodiment, the apparatus further 

includes a gripping device for gripping the tubular member coupled to the support member. 

In an exemplary embodiment, the gripping device includes a plurality of movable gripping 

elements. In an exemplary embodiment, the gripping elements are moveable in a radial 
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direction relative to the support member. In an exemplary embodiment, the gripping 

elements are moveable in an axial direction relative to the support member. In an exemplary 

embodiment, the gripping elements are moveable in a radial and an axial direction relative to 

the support member. In an exemplary embodiment, the gripping elements are moveable 

from a first position to a second position; wherein in the first position, the gripping elements 

do not engage the tubular member wherein in the second position, the gripping elements do 

engage the tubular member; and wherein, during the movement from the first position to the 

second position, the gripping elements move in a radial and an axial direction relative to the 

support member. In an exemplary embodiment, the gripping elements are moveable from a 

first position to a second position; wherein in the first position, the gripping elements do not 

engage the tubular member wherein in the second position, the gripping elements do 

engage the tubular member and wherein, during the movement from the first position to the 

second position, the gripping elements move in a radial direction relative to the support 

member. In an exemplary embodiment, the gripping elements are moveable from a first 

position to a second position; wherein in the first position, the gripping elements do not 

engage the tubular member, wherein in the second position, the gripping elements do 

engage the tubular member, and wherein, during the movement from the first position to the 

second position, the gripping elements move in an axial direction relative to the support 

member. In an exemplary embodiment, the if the tubular member is displaced in a first axial 

direction, the gripping device grips the tubular member, and wherein, if the tubular member 

is displaced in a second axial direction, the gripping device does not grip the tubular 

member. In an exemplary embodiment, the gripping elements are moveable from a first 

position to a second position; wherein in the first position, the gripping elements do not . 

engage the tubular member, wherein in the second position, the gripping elements do 

engage the tubular member; and wherein, the gripping elements are biased to remain in the 

first position. In an exemplary embodiment, the gripping device further includes an actuator 

for moving the gripping elements from a first position to a second position; wherein in the 

first position, the gripping elements do not engage the tubular member wherein in the 

second position, the gripping elements do engage the tubular member and wherein the 

actuator is a fluid powered actuator. In an exemplary embodiment, the apparatus further 

includes a locking device for locking the position of the tubular member relative to the 

support member. In an exemplary embodiment, the apparatus further includes a packer 

assembly coupled to the support member. In an exemplary embodiment, the packer 

assembly includes a packer, and a packer control device for controlling the operation of the 

packer coupled to the support member. In an exemplary embodiment, the packer includes i 

support member defining a passage; a shoe comprising a float valve coupled to an end of 

the support member one or more compressible packer elements movably coupled to the 
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support member; and a sliding sleeve valve movably positioned within the passage of the 

support member. In an exemplary embodiment, the packer control device includes a 

"support member; one or more drag blocks releasably coupled to the support member; and a 

stinger coupled to the support member for engaging the packer. In an exemplary 

embodiment, the packer includes a support member defining a passage; a shoe comprising 

a float valve coupled to an end of the support member, one or more compressible packer 

elements movably coupled to the support member, and a sliding sleeve valve positioned 

within the passage of the support member; and wherein the packer control device includes a 

support member, one or more drag blocks releasably coupled to the support member, and a 

stinger coupled to the support member for engaging the sliding sleeve valve. In an 

exemplary embodiment the apparatus further includes an actuator for displacing the 

expansion device relative to the support member. In an exemplary embodiment, the 

actuator includes a first actuator for pulling the expansion device; and a second actuator for 

pushing the expansion device. In an exemplary embodiment, the actuator includes means 

for transferring torsional loads between the support member and the expansion device. In 

an exemplary embodiment, the first and second actuators comprise means for transferring 

torsional loads between the support member and the expansion device. In an exemplary 

embodiment, the actuator includes a plurality of pistons positioned within corresponding 

piston chambers. In an exemplary embodiment, the cutting device includes a support 

member; and a plurality of movable cutting elements coupled to the support member. In an 

exemplary embodiment, the apparatus further includes an actuator coupled to the support 

member for moving the cutting elements between a first position and a second position; 

wherein in the first position, the cutting elements do not engage the tubular member, and 

wherein in the second position, the cutting elements engage the tubular member. In an 

exemplary embodiment, the apparatus further includes a sensor coupled to the support 

member for sensing the internal diameter of the tubular member. In an exemplary 

embodiment, the sensor prevents the cutting elements from being moved to the second 

position "if the internal diameter of the tubular member is less than a predetermined value, in 

an exemplary embodiment, the cutting elements include a first set of cutting elements; and a 

second set of cutting elements; wherein the first set of cutting elements are interleaved with 

the second set of cutting elements. In an exemplary embodiment, in the first position, the 

first set of cutting elements are not axially aligned with the second set of cutting elements. In 

an exemplary embodiment, in the second position, the first set of cutting elements are axially 

aligned with the second set of cutting elements. In an exemplary embodiment, the 

expansion device includes a support member, and a plurality of movable expansion 

elements coupled to the support member. In an exemplary embodiment, the apparatus 

further includes an actuator coupled to the support member for moving the expansion 
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elements between a first position and a second position; wherein in the first position, the 
expansion elements do not engage the tubular member, and wherein in the second position, 
the expansion elements engage the tubular member. In an exemplary embodiment, the 
apparatus further includes a sensor coupled to the support member for sensing the internal 
diameter of the tubular member. In an exemplary embodiment, the sensor prevents the 
expansion elements from being moved to the second position if the internal diameter of the 
tubular member is less than a predetermined value. In an exemplary embodiment, the 
expansion elements includes a first set of expansion elements; and a second set of 
expansion elements; wherein the first set of expansion elements are interleaved with the 
second set of expansion elements. In an exemplary embodiment, in the first position, the 
first set of expansion elements are not axially aligned with the second set of expansion 
elements. In an exemplary embodiment, in the second position, the first set of expansion 
elements are axially aligned with the second set of expansion elements. In an exemplary 
embodiment, the expansion device includes an adjustable expansion device. In an 
exemplary embodiment, the expansion device includes a plurality of expansion devices. In 
an exemplary embodiment, at least one of the expansion devices includes an adjustable 
expansion device. In an exemplary embodiment, the adjustable expansion device includes a 
support member; and a plurality of movable expansion elements coupled to the support 
member. In an exemplary embodiment, the apparatus further includes an actuator coupled 
to the support member for moving the expansion elements between a first position and a 
second position; wherein in the first position, the expansion elements do not engage the 
tubular member; and wherein in the second position, the expansion elements engage the 
tubular member, in an exemplary embodiment, the apparatus further includes a sensor 
coupled to the support member for sensing the internal diameter of the tubular member. In 
an exemplary embodiment, the sensor prevents the expansion elements from being moved 
to the second position if the internal diameter of the tubular member is less than a 
predetermined value. In an exemplary embodiment, the expansion elements include a first 
set of expansion elements; and a second set of expansion elements; wherein the first set of 
expansion elements are interleaved with the second set of expansion elements. In an 
exemplary embodiment, in the first position, the first set of expansion elements are not 
axially aligned with the second set of expansion elements. In an exemplary embodiment, in 
the second position, the first set of expansion elements are axially aligned with the second 
set of expansion elements. 

[00335] An apparatus for radially expanding and plastically deforming an expandable 

tubular member has been described that includes a support member; a first expansion 

device for radially expanding and plastically deforming the tubular member coupled to the 

support member; and a second expansion device for radially expanding and plastically 
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deforming the tubular member coupled to the support member. In an exemplary 
embodiment, the apparatus further includes a gripping device for gripping the tubular 
member coupled to the support member. In an exemplary embodiment, the gripping device 
includes a plurality of movable gripping elements. In an exemplary embodiment, the 
gripping elements are'moveable in a radial direction relative to the support member. In an 
exemplary embodiment, the gripping elements are moveable in an axial direction relative to 
the support member. In an exemplary embodiment, the gripping elements are moveable in a 
radial and an axial direction relative to the support member. In an exemplary embodiment, 
the gripping elements are moveable from a first position to a second position; wherein in the 
first position, the gripping elements do not engage the tubular member; wherein in the 
second position, the gripping elements do engage the tubular member; and wherein, during 
the movement from the first position to the second position, the gripping elements move in a 
radial and an axial direction relative to the support member. In an exemplary embodiment, 
the gripping elements are moveable from a first position to a second position; wherein in the 
first position, the gripping elements do not engage the tubular member; wherein in the 
second position, the gripping elements do engage the tubular member; and wherein, during 
the movement from the first position to the second position, the gripping elements move in a 
radial direction relative to the support member. In an exemplary embodiment, the gripping 
elements are moveable from a first position to a second position; wherein in the first position, 
the gripping elements do not engage the tubular member; wherein in the second position, 
the gripping elements do engage the tubular member; and wherein, during the movement 
from the first position to the second position, the gripping elements move in an axial direction 
relative to the support member. In an exemplary embodiment, if the tubular member is 
displaced in a first axial direction, the gripping device grips the tubular member; and wherein, 
if the tubular member is displaced in a second axial direction, the gripping device does not 
grip the tubular member. In an exemplary embodiment, the gripping elements are moveable 
from a first position to a second position; wherein in the first position, the gripping elements 
do not engage the tubular member; wherein in the second position, the gripping elements do 
engage the tubular member, and wherein, the gripping elements are biased to remain in the 
first position. In an exemplary embodiment, the gripping device further includes an actuator 
for moving the gripping elements from a first position to a second position; wherein in the 
first position, the gripping elements do not engage the tubular member; wherein in the 
second position, the gripping elements do engage the tubular member, and wherein the 
actuator is a fluid powered actuator. In an exemplary embodiment, the apparatus further 
includes a sealing device for sealing an interface with the tubular member coupled to the 
support member. In an exemplary embodiment, the sealing device seals an annulus defines 
between the support member and the tubular member. In an exemplary embodiment, the 
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apparatus further includes a locking device for locking the position of the tubular member 

relative to the support member. In an exemplary embodiment, the apparatus further 

includes a packer assembly coupled to the support member. In an exemplary embodiment, 

the packer assembly includes a packer; and a packer control device for controlling the 

operation of the packer coupled to the support member. In an exemplary embodiment, the 

packer includes a support member defining a passage; a shoe comprising a float valve 

coupled to an end of the support member; one or more compressible packer elements 

movably coupled to the support member, and a sliding sleeve valve movably positioned 

within the passage of the support member. In an exemplary embodiment, the packer control 

device includes a support member; one or more drag blocks releasably coupled to the 

support member; and a stinger coupled to the support member for engaging the packer. In 

an exemplary embodiment, the packer includes a support member defining a passage; a 

shoe comprising a float valve coupled to an end of the support member; one or more 

compressible packer elements movably coupled to the support member, and a sliding sleeve 

valve positioned within the passage of the support member; and wherein the packer control 

device comprises: a support member; one or more drag blocks releasably coupled to the 

support member; and a stinger coupled to the support member for engaging the sliding 

sleeve valve. In an exemplary embodiment, the apparatus further includes an actuator for 

displacing the expansion device relative to the support member. In an exemplary 

embodiment, the actuator includes a first actuator for pulling the expansion device; and a 

second actuator for pushing the expansion device. In an exemplary embodiment, the 

actuator includes means for transferring torsional loads between the support member and 

the expansion device. In an exemplary embodiment, the first and second actuators include 

means for transferring torsional loads between the support member and the expansion 

device. In an exemplary embodiment, the actuator includes a plurality of pistons positioned 

within corresponding piston chambers. In an exemplary embodiment, the apparatus further 

includes a cutting device for cutting the tubular member coupled to the support member. In 

an exemplary embodiment, the cutting device includes a support member; and a plurality of 

movable cutting elements coupled to the support member. In an exemplary embodiment, 

the apparatus further includes an actuator coupled to the support member for moving the 

cutting elements between a first position and a second position; wherein in the first position, 

the cutting elements do not engage the tubular member; and wherein in the second position, 

the cutting elements engage the tubular member. In an exemplary embodiment, the 

apparatus further includes a sensor coupled to the support member for sensing the internal 

diameter of the tubular member. In an exemplary embodiment, the sensor prevents the 

cutting elements from being moved to the second position if the internal diameter of the 

tubular member is less than a predetermined value, in an exemplary embodiment, the 
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cutting elements include a first set of cutting elements; and a second set of cutting elements; 

wherein the first set of cutting elements are interleaved with the second set of cutting 

elements. In an exemplary embodiment, in the first position, the first set of cutting elements 

are not axially aligned with the second set of cutting elements. In an exemplary 

embodiment, in the second position, the first set of cutting elements are axially aligned with 

the second set of cutting elements. In an exemplary embodiment, at least one of the first 

second expansion devices include a support member, and a plurality of movable expansion 

elements coupled to the support member. In an exemplary embodiment, the apparatus 

further includes an actuator coupled to the support member for moving the expansion 

elements between a first position and a second position; wherein in the first position, the 

expansion elements do not engage the tubular member, and wherein in the second position, 

the expansion elements engage the tubular member. In an exemplary embodiment, the 

apparatus further includes a sensor coupled to the support member for sensing the internal 

diameter of the tubular member. In an exemplary embodiment, the sensor prevents the 

expansion elements from being moved to the second position if the internal diameter of the 

tubular member is less than a predetermined value. In an exemplary embodiment, the 

expansion elements include a first set of expansion elements; and a second set of 

expansion elements; wherein the first set of expansion elements are interleaved with the 

second set of expansion elements. In an exemplary embodiment, in the first position, the 

first set of expansion elements are not axially aligned with the second set of expansion 

elements. In an exemplary embodiment, in the second position, the first set of expansion 

elements are axially aligned with the second set of expansion elements. In an exemplary 

embodiment, at least one of the first and second expansion devices comprise a plurality of 

expansion devices. In an exemplary embodiment, at least one of the first and second 

expansion device comprise an adjustable expansion device. In an exemplary embodiment. 

the adjustable expansion device includes a support member, and a plurality of movable 

expansion elements coupled to the support member. In an exemplary embodiment, the 

apparatus further includes an actuator coupled to the support member for moving the 

expansion elements between a first position and a second position; wherein in the first 

position, the expansion elements do not engage the tubular member; and wherein in the 

second position, the expansion elements engage the tubular member. In an exemplary 

embodiment, the apparatus further includes a sensor coupled to the support member for 

sensing the internal diameter of the tubular member. In an exemplary embodiment, the 

sensor prevents the expansion elements from being moved to the second position if the 

internal diameter of the tubular member is less than a predetermined value. In an exemplary 

embodiment, the expansion elements include a first set of expansion elements; and a 

second set of expansion elements; wherein the first set of expansion elements are 

110 



WO 2004/092527 



PCT/US2004/010712 



interleaved with the second set of expansion elements. In an exemplary embodiment, in the 

first position, the first set of expansion elements are not axialiy aligned with the second set of 

expansion elements. In an exemplary embodiment, in the second position, the first set of 

expansion elements are axialiy aligned with the second set of expansion elements. 

[00336] An apparatus for radially expanding and plastically deforming an expandable 

tubular member has been described that includes a support member; an expansion device 

for radially expanding and plastically deforming the tubular member coupled to the support 

member, and a packer coupled to the support member. In an exemplary embodiment, the 

apparatus further includes a gripping device for gripping the tubular member coupled to the 

support member. In an exemplary embodiment, the gripping device comprises a plurality of 

movable gripping elements. In an exemplary embodiment, the gripping elements are 

moveable in a radial direction relative to the support member. In an exemplary embodiment, 

the gripping elements are moveable in an axial direction relative to the support member. In 

an exemplary embodiment, the gripping elements are moveable in a radial and an axial 

direction relative to the support member. In an exemplary embodiment, the gripping 

elements are moveable from a first position to a second position; wherein in the first position, 

the gripping elements do not engage the tubular member; wherein in the second position, 

the gripping elements do engage the tubular member and wherein, during the movement 

from the first position to the second position, the gripping elements move in a radial and an 

axial direction relative to the support member. In an exemplary embodiment, the gripping 

elements are moveable from a first position to a second position; wherein in the first position, 

the gripping elements do not engage the tubular member; wherein in the second position, 

the gripping elements do engage the tubular member; and wherein, during the movement 

from the first position to the second position, the gripping elements move in a radial direction 

relative to the support member. In an exemplary embodiment, the gripping elements are 

moveable from a first position to a second position; wherein in the first position, the gripping 

elements do not engage the tubular member, wherein in the second position, the gripping 

elements do engage the tubular member; andwherein, during the movement from the first 

position to the second position, the gripping elements move in an axial direction relative to 

the support member. In an exemplary embodiment, if the tubular member is displaced in a 

first axial direction, the gripping device grips the tubular member, and wherein, if the tubular 

member is displaced in a second axial direction, the gripping device does not grip the tubular 

member. In an exemplary embodiment, the gripping elements are moveable from a first 

position to a second position; wherein in the first position, the gripping elements do not 

engage the tubular member; wherein in the second position, the gripping elements do 

engage the tubular member, and wherein, the gripping elements are biased to remain in the 

first position. In an exemplary embodiment the gripping device further includes an actuator 
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for moving the gripping elements from a first position to a second position; wherein in the 
first positions gripping elements do not engage the tubular member; wherein in the 
second position, the gripping elements do engage the tubu.ar member, and where.n the 
actuator is a fluid powered actuator. In an exemplary embodiment, the apparatus further 
includes a sealing device for sealing an interface with the tubular member coupled to the 
support member. In an exemplary embodiment, the sealing device seals an annulus defines 
between the support member and the tubular member. In an exemplary embedment, the 
apparatus further includes a locking device for locking the position of the tubular member 
relative to the support member. In an exemplary embodiment, the packer assembly .ndudes 
a packer and a packer control device for controlling the operation of the packer coupled to 
the support member. In an exemplary embodiment, the packer includes a support member 
defining a passage; a shoe comprising a float valve coupled to an end of the support 
member one or more compressible packer elements movably coupled to the support 
member and a sliding sleeve valve movably positioned within the passage of the support 
member. In an exemplary embodiment, the packer control device includes a support 
member; one or more drag blocks re.easably cou P .ed to the support member and a stinger 
coupled to the support member for engaging the packer. In an exemplary embodiment, the 
packer includes a support member defining a passage; a shoe comprising a float valve 
coupled to an end of the support member one or more compressible packer elements . 

movably coupled to the support member and a sliding sleeve valve positioned wrthrn the 
passage of the support member, and wherein the packer control device includes a support 
member; one or more drag blocks releasably coupled to the support member, and a stinger 
coupled to the support member for engaging the sliding sleeve valve. In an exemplary 
embodiment, the apparatus further includes an actuator for displacing the expansion dev.ce 
relative to the support member. In an exemplary embodiment, the actuator includes a first 
actuator for pulling the expansion device; and a second actuator for pushing the expansion 
device, in an exemplary embodiment, the actuator includes means for transferring tors.ona. 
• , oad s between the support member and the expansion device. In an exemplary 

embodiment, the first and second actuators include means for transferring torsional loads 
between the support member and the expansion device. In an exemplary embodiment, the- 
actuator includes a plurafrty of pistons positioned within corresponding piston chambers^ In 
an exemplary embodiment, the apparatus further includes a cutting device coupled to the 
support member for cutting the tubular member. In an exemplary embodiment, the cutting 
device includes a support member; and a plurality of movable cutting elements coupled to 
the support member In an exemplary embodiment, the apparatus further includes an 
actuator coupled to the support member for moving the cutting elements between a first 
position and a second position; wherein in the first position, the cutting elements do not 
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engage the tubular member; and wherein in the second position, the cutting elements 

engage the tubular member. In an exemplary embodiment, the apparatus further includes a 

sensor coupled to the support member for sensing the internal diameter of the tubular 

member. In an exemplary embodiment, the sensor prevents the cutting elements from being 

moved to the second position if the internal diameter of the-tubular member is less than a 

predetermined value. In an exemplary embodiment, the cutting elements include a first set 

of cutting elements; and a second set of cutting elements; wherein the first set of cutting 

elements are interleaved with the second set of cutting elements. In an exemplary 

embodiment, in the first position, the first set of cutting elements are not axialiy aligned with 

the second set of cutting elements. In an exemplary embodiment, in the second position, 

the first set of cutting elements are axialiy aligned with the second set of cutting elements. In 

an exemplary embodiment, the expansion device includes a support member; and a plurality 

of movable expansion elements coupled to the support member. In an exemplary 

embodiment, the apparatus further includes an actuator coupled to the support member for 

moving the expansion elements between a first position and a second position; wherein^n 

the first position, the expansion elements do not engage the tubular member; and wherein in 

the second position, the expansion elements engage the tubular member. In an exemplary 

embodiment, the apparatus further includes a sensor coupled to the support memberfor 

sensing the internal diameter of the tubular member. In an exemplary embodiment, the 

sensor prevents the expansion elements from being moved to the second position if the 

internal diameter of the tubular member is less than a predetermined value. In an exemplary 

embodiment, the expansion elements include a first set of expansion elements; and a 

second set of expansion elements; wherein the first set of expansion elements are 

interleaved with the second set of expansion elements. In an (exemplary embodiment, in the 

first position, the first set of expansion elements are not axialiy aligned with the second set of 

expansion elements. In an exemplary embodiment, in the second position, the first set of 

expansion elements are axialiy aligned with the second set of expansion elements. In an 

exemplary embodiment, the expansion device includes an adjustable expansion device. In 

an exemplary embodiment, the expansion device includes a plurality of expansion devices. 

In an exemplary embodiment, at least one of the expansion devices comprises an adjustable 

expansion device. In an exemplary embodiment, the adjustable expansion device includes a 

support member, and a plurality of movable expansion elements coupled to the support * 

member. In an exemplary embodiment, the apparatus further includes an actuator coupled 

to the support member for moving the expansion elements between a first position and a 

second position; wherein in the first position, the expansion elements do not engage the 

tubular member; and wherein in the second position, the expansion elements engage the 

tubular member. In an exemplary embodiment, the apparatus further includes a sensor 

113 



WO 2004/092527 



PCT/US2004/010712 



coupled to the support member for sensing the internal diameter of the tubular member. In 
an exemplary embodiment, the sensor prevents the expansion elements from being moved 
to the second position if the internal diameter of the tubular member is less than a 
predetermined value. In an exemplary embodiment, the expansion elements include a first 
set of expansion elements; and a second set of expansion elements; wherein the first set of 
expansion elements are interleaved with the second set of expansion elements. In an 
exemplary embodiment, in the first position, the first set of expansion elements are not 
axially aligned with the second set of expansion elements. In an exemplary embodiment, in 
the second position, the first set of expansion elements are axially aligned with the second 
set of expansion elements. 

[00337] An apparatus for radially expanding and plastically deforming an expandable 
tubular member has been described that includes a support member a cutting device for 
cutting the tubular member coupled to the support member, a gripping device for gripping 
the tubular member coupled to the support member a sealing device for sealing an interface 
with the tubular member coupled to the support member; a locking device for locking the 
position of the tubular member relative to the support member, a first adjustable expansion 
device for radially expanding and plastically deforming the tubular member coupled to the 
support member; a second adjustable expansion device for radially expanding and 
plastically deforming the tubular member coupled to the support member, a packer coupled 
to the support member, and an actuator for displacing one or more of the sealing assembly, 
first and second adjustable expansion devices, and packer relative to the support member. 
In an exemplary embodiment, the gripping device includes a plurality of movable gripping 
elements. In an exemplary embodiment, the gripping elements are moveable in a radial 
direction relative to the support member. In an exemplary embodiment, the gripping 
elements are moveable in an axial direction relative to the support member. In an exemplary 
embodiment,-the gripping elements are moveable in a radial and an axial direction relative to 
the support member. In an exemplary embodiment, the gripping elements are moveable 
from a first position to a second position; wherein in the first position, the gripping elements 
do not engage the tubular member, wherein in the second position, the gripping elements do 
engage the tubular member and wherein, during the movement from the first position to the 
second position, the gripping elements move in a radial and an axial direction relative to the 
support member. In an exemplary embodiment, the gripping elements are moveable from a 
first position to a second position; wherein in the first position, the gripping elements do not 
engage the tubular member, wherein in the second position, the gripping elements do 
engage the tubular member, and wherein, during the movement from the first position to the 
second position, the gripping elements move in a radial direction relative to the support 
member. In an exemplary embodiment, the gripping elements are moveable from a first 
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position to a second position; wherein in the first position, the gripping elements do not 
engage the tubular member, wherein in the second position, the gripping elements do 
Engage the tubular member; and wherein, during the movement from the first position to the 
second position, the gripping elements move in an axial direction relative to the support 
member. In an exemplary embodiment, if the tubular member is displaced in a first axial 
direction, the gripping device grips the tubular member, and wherein, if the tubular member 
is displaced in a second axial direction, the gripping device does not grip the tubular 
member. In an exemplary embodiment, the gripping elements are moveable from a first 
position to a second position; wherein in the first position, the gripping elements do not 
engage the tubular member, wherein in the second position, the gripping elements do 
engage the tubular member, and wherein, the gripping elements are biased to remain in the 
first position. In an exemplary embodiment, the gripping device further includes an actuator 
for moving the gripping elements from a first position to a second position; wherein in the 
first position, the gripping elements do not engage the tubular member, wherein in the 
second position, the gripping elements do engage the tubular member; and wherein the 
actuator is a fluid powered actuator. In an exemplary embodiment, the sealing device seals 
an annulus defines between the support member and the tubular member. In an exemplary 
embodiment, the packer assembly includes a packer; and a packer control device for 
controlling the operation of the packer coupled to the support member. In an exemplary 
embodiment, the packer includes a support member defining a passage; a shoe comprising 
a float valve coupled to an end of the support member, one or more compressible packer 
elements movably coupled to the support member, and a sliding sleeve valve movably 
positioned within the passage of the support member. In an exemplary embodiment, the 
packer control device includes a support member; one or more drag blocks releasably 
coupled to the support member, and a stinger coupled to the support member for engaging 
the packer. In an exemplary embodiment, the packer includes a support member defining a 
passage; a shoe comprising a float valve coupled to an end of the support member one or 
more compressible packer elements movably coupled to the support member and a sliding 
sleeve valve positioned within the passage of the support member, and wherein the packer 
control device includes a support member, one or more drag blocks releasably coupled to 
the support member; and a stinger coupled to the support member for engaging the sliding 
sleeve valve. In an exemplary embodiment, the actuator includes a first actuator for pulling 
the expansion device; and a second actuator for pushing the expansion device. In an 
exemplary embodiment, the actuator includes means for transferring torsional loads between 
the support member and the expansion device. In an exemplary embodiment, the first and 
second actuators include means for transferring torsional loads between the support 
member and the expansion device. In an exemplary embodiment, the actuator includes a 
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plurality of pistons positioned within corresponding piston chambers. In an exemplary 
embodiment, the cutting device includes a support member, and a plurality of movable 
cutting elements coupled to the support member. In an "exemplary embodiment, the 
apparatus further includes an actuator coupled to the support member for moving the cutting 
elements between a first position and a second position; wherein in the first posrbon, the 
cutting elements do not engage the tubular member; and wherein in the second position, the 
cutting elements engage the tubular member. In an exemplary embodiment, the apparatus 
further includes a sensor coupled to the support member for sensing the interna, diameter of 
the tubular member. In an exemplary embodiment, the sensor prevents the cutting elements 
from being moved to the second position if the internal diameter of the tubular member m 
,ess than a predetermined value. In an exemplary embodiment, the cutting elements include 
a first set of cutting elements; and a second set of cutting elements; wherein the fust set of 
cutting elements are interleaved with the second set of cutting elements. In an exemplary 
embodiment, in the first position, the first set of cutting elements are not axially aligned wrth 
the second set of cutting elements. In an exemplary embodiment, in the second position, 
the first set of cutting elements are axially aligned with the second set of cutting elements. In 
an exemplary embodiment, at least one of the adjustable expansion devices include a 
support member; and a plurality of movable expansion elements coupled to the support 
member In an exemplary embodiment, the apparatus further includes an actuator coupled 
to the support member for moving the expansion elements between a first position and a 
second position; wherein in the first position, the expansion elements do not engage the 
tubular member; and wherein in the second position, the expansion elements engage the 
tubular member. In an exemplary embodiment, the apparatus further includes a sensor 
coupled to the support memberfor sensing the internal diameter of the tubular member. In 
an exemplary embodiment, the sensor prevents the expansion elements from berng moved 
to the second position if the internal diameter of the tubular member is less than a 
predetermined value. In an exemplary embodiment, the expansion elements include a first 
set of expansion elements; and a second set of expansion elements; wherein the first set of 
expansion elements are interleaved with the second set of expansion elements. In an 
exemplary embodiment, in the first position, the first set of expansion elements are not 
axially aligned with the second set of expansion elements. In an exemplary embodiment. ,n 
the second position, the first set of expansion elements are axially aligned with the second 
set of expansion elements. In an exemplary embodiment, at least one of the adjustable 
expansion devices comprise a plurality of expansion devices. In an exemplary embod.ment 
at least one of the adjustable expansion devices include a support member, and a pluralrty of 
movable expansion elements coupled to the support member. In an exemplary 
embodiment, the apparatus further includes an actuator coupled to the support member for 
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moving the expansion elements between a first position and a second position; wherein in 
the first position, the expansion elements do not engage the tubular member; and wherein in 
the second position, the expansion elements engage the tubular member. In an exemplary 
embodiment, the apparatus further includes a sensor coupled to the support member for 
sensing the internal diameter of the tubular member. In an exemplary embodiment, the 
sensor prevents the expansion elements from being moved to the second position if the 
internal diameter of the tubular member is less than a predetermined value. In an exemplary 
embodiment, the expansion elements include a first set of expansion elements; and a 
second set of expansion elements; wherein the first set of expansion elements are 
interleaved with the second set of expansion elements. In an exemplary embodiment, in the 
first position, the first set of expansion elements are not axially aligned with the second set of 
expansion elements. In an exemplary embodiment, in the second position, the first set of 
expansion elements are axially aligned with the second set of expansion elements. 
[00338] An apparatus for cutting a tubular member has been described that includes a 
support member, and a plurality of movable cutting elements coupled to the support 
member. In an exemplary embodiment, the apparatus further includes an actuator coupled 
to the support member for moving the cutting elements between a first position and a second 
position; wherein in the first position, the cutting elements do not engage the tubular 
member, and wherein in the second position, the cutting elements engage the tubular 
member. In an exemplary embodiment, the apparatus further includes a sensor coupled to 
the support member for sensing the internal diameter of the tubular member. In an 
exemplary embodiment, the sensor prevents the cutting elements from being moved to the 
second position if the internal diameter of the tubular member is less than a predeterm.ned 
value. In an exemplary embodiment, the cutting elements include a first set of cutting 
elements; and a second set of cutting elements; wherein the first set of cutting elements are 
interleaved with the second set of cutting elements. In an exemplary embodiment, in the first 
position the first set of cutting elements are not axially aligned with the second set of cutting 
elements. In an exemplary embodiment, in the second position, the first set of cutting 
elements are axially aligned with the second set of cutting elements. 
[003391 An apparatus for engaging a tubular member has been described that 
includes a support member, and a plurality of movable elements coupled to the support 
member. In an exemplary embodiment, the apparatus further includes an actuator coupled 
to the support member for moving the elements between a first position and a second 
position- wherein in the first position, the elements do not engage the tubular member; and 
wherein in the second position, the elements engage the tubular member. In an exemplary 
embodiment, the apparatus further includes a sensor coupled to the support member for 
sensing the internal diameter of the tubular member. In an exemplary embedment, the 
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sensor prevents the elements from being moved to the second position if the internal 
diameter of the tubular member is less than a predetermined value. In an exemplary 
embodiment, the elements include a first set of elements; and a second set of elements; 
wherein the first set of elements are interleaved with the second set of elements. In an 
exemplary embodiment, in the first position, the first set of elements are not axiaily aligned 
with the second set of elements. In an exemplary embodiment, in the second position, the 
first set of elements are axiaily aligned with the second set of elements. 
[00340] • An apparatus for gripping a tubular member has been described that includes 
a plurality of movable gripping elements. In an exemplary embodiment, the gripping 
elements are moveable in a radial direction. In an exemplary embodiment, the gripping 
elements are moveable in an axial direction. In an exemplary embodiment, the gripping 
elements are moveable from a first position to a second position; wherein in the first position, 
the gripping elements do not engage the tubular member; wherein in the second position, 
the gripping elements do engage the tubular member; and wherein, during the movement 
from the first position to the second position, the gripping elements move in a radial and an 
axial direction. In an exemplary embodiment, the gripping elements are moveable from a 
first position to a second position; wherein in the first position, the gripping elements do not 
engage the tubular member, wherein in the second position, the gripping elements do 
engage the tubular member, and wherein, during the movement from the first-position to the 
second position, the gripping elements move in a radial direction. In an exemplary 
embodiment, the gripping elements are moveable from a first position to a second position; 
wherein in the first position, the gripping elements do not engage the tubular member, 
wherein in the second position, the gripping elements do engage the tubular member, and 
wherein, during the movement from the first position to the second position, the gripping 
elements move in an axial direction, in an exemplary embodiment, in a first axial direction, 
the gripping device grips the tubular member and wherein, in a second axial direction, the 
gripping device does not grip the tubular member. In an exemplary embodiment, the 
apparatus further includes an actuator for moving the gripping elements. In an exemplary 
embodiment, the gripping elements include a plurality of separate and distinct gripping 
elements. 

[00341] An actuator has been described that includes a tubular housing; a tubular 
piston rod movably coupled to and at least partially positioned within the housing; a plurality 
of annular piston chambers defined by the tubular housing and the tubular piston rod; and a 
plurality of tubular pistons coupled to the tubular piston rod, each tubular piston movably 
positioned within a corresponding annular piston chamber In an exemplary embodiment, 
the actuator further includes means for transmitting torsional loads between the tubular 
housing and the tubular piston rod. 
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[00342] An apparatus for controlling a packer has been described that includes a 
tubular support member, one or more drag blocks releasably coupled to the tubular support 
member; and a tubular stinger coupled to the tubular support member for engaging the 
packer. In an exemplary embodiment, the apparatus further includes a tubular sleeve 
coupled to the drag blocks. In an exemplary embodiment, the tubular support member 
includes one or more axially aligned teeth for engaging the packer. 
[00343] A packer has been described that includes a support member defining a 
passage; a shoe comprising a float valve coupled to an end of the support member one or 
more compressible packer elements movably coupled to the support member; and a sliding 
sleeve valve movably positioned within the passage of the support member. 
[00344] A method of radially expanding and plastically deforming an expandable 
tubular member within a borehole having a preexisting wellbore casing has been described 
that includes positioning the tubular member within the borehole in overlapping relation to 
the wellbore casing; radially expanding and plastically deforming a portion of the tubular 
member to form a bell section; and radially expanding and plastically deforming a portion of 
the tubular member above the bell section comprising a portion of the tubular member that 
overlaps with the wellbore casing; wherein the inside diameter of the bell section is greater 
than the inside diameter of the radially expanded and plastically deformed- portion of the 
tubular member above the bell section. In an exemplary embodiment, radially expanding 
and plastically deforming a portion of the tubular member to form a bell section includes 
positioning an adjustable expansion device within the expandable tubular member, 
supporting the expandable tubular member and the adjustable expansion device within the 
borehole; lowering the adjustable expansion device out of the expandable tubular member, 
increasing the outside dimension of the adjustable expansion device; and displacing the 
adjustable expansion device upwardly relative to the expandable tubular member n times to 
radially expand and plastically deform n portions of the expandable tubular member, wherein 
n is greater than or equal to 1 . 

[00345] A method for forming a mono diameter wellbore casing has been described 
that includes positioning an adjustable expansion device within a first expandable tubular 
member; supporting the first expandable tubular member and the adjustable expansion 
device within a borehole; lowering the adjustable expansion device out of the first 
expandable tubular member, increasing the outside dimension of the adjustable expansion 
device; displacing the adjustable expansion device upwardly relative to the first expandable 
tubular member m times to radially expand and plastically deform m portions of the first 
expandable tubular member within the borehole; positioning the adjustable expansion dev,ce 
within a second expandable tubular member, supporting the second expandable tubular 
member and the adjustable expansion device within the borehole in overlapping relation to 
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the first expandable tubular member; lowering the adjustable expansion device out of the 
second expandable tubular member, increasing the outside dimension of the adjustable 
expansion device; and displacing the adjustable expansion device upwardly relative to the 
second expandable tubular member n times to radially expand and plastically deform n 
portions of the second expandable tubular member within the borehole. 
[003461 A method for radially expanding and plastically deforming an expandable 
tubular member within a borehole has been described that includes positioning an adjustable 
expansion device Within the expandable tubular member, supporting the expandable tubular 
member and the adjustable expansion device within the borehole; lowering the adjustable 
expansion device out of the expandable tubular member, increasing the outside dimens.on 
of the adjustable expansion device; displacing the adjustable expansion mandrel upwardly 
relative to the expandable tubular member n times to radially expand and plastically deform 
n portions of the expandable tubular member within the borehole; and pressurizing an 
interior region of the expandable tubular member above the adjustable expansion dev,ce 
during the radial expansion and plastic deformation of the expandable tubular member wrthm 
the borehole. 

[003471 A method for forming a mono diameter wellbore casing has been descnbed 
that includes positioning an adjustable expansion device within a first expandable tubular 
member; supporting the first expandable tubular member and the adjustable expansion 
device within a borehole; lowering the adjustable expansion device out of the first 
expandable tubular member, increasing the outside dimension of the adjustable expanse 
device- displacing the adjustable expansion device upwardly relative to the first expandable 
tubular member m times to radially expand and plastically deform m portions of the first 
expandable tubular member within the borehole; pressurizing an interior reg.on of the first 
expandable tubular member above the adjustable expansion device during the rad.al 
expansion and plastic deformation of the first expandable tubular member within the 
borehole; posrtioning the adjustable expansion mandrel within a second expandable tubular 
member, supporting the second expandable tubular member and the adjustable expans.cn 
mandrel within the borehole in overlapping relation to the first expandable tubular member, 
lowering the adjustable expansion mandrel out of the second expandable tubular member, 
increasing the outside dimension of the adjustable expansion mandrel; displacing the 
adjustable expansion mandrel upwardly relative to the second expandable tubular member n 
times to radially expand and plastically deform n portions of the second expandable tubular 
m ember within the borehole; and pressurizing an interior region of the second expandable 
tubular member above the adjustable expansion mandrel during the radial expans.on and 
plastic deformation of the second expandable tubular member within the borehole. 
[00348] A method for radially expanding and plastically deforming an expandable 
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tubular member within a borehole has been described that includes positioning first and 
second adjustable expansion devices within the expandable tubular member, supporting the 
expandable tubular member and the first and second adjustable expansion devices with.n - 
the borehole; lowering the first adjustable expansion device out of the expandable tubular 
member increasing the outside dimension of the first adjustable expansion device; 
displacing the first adjustable expansion device upwardly relative to the expandable tubular 
member to radially expand and plastically deform a lower portion of the expandable tubular 
member; displacing the first adjustable expansion device and the second adjustable 
expansion device downwardly relative to the expandable tubular member; decreasmg the 
outside dimension of the first adjustable expansion device and increasing the outs.de 
dimension of the second adjustable expansion device; displacing the second adjustable 
expansion device upwardly relative to the expandable tubular member to radially expand 
and plastically deform portions of the expandable tubular member above the lower port,on of 
the expandable tubular member; wherein the outside dimension of the first adjustable 
: expansion device is greater than the outside dimension of the second adjustable expans,on 

device. ( 
[00349] A method for forming a mono diameter wellbore casing has been descnbed 
that includes positioning first and second adjustable expansion devices within a first 
expandable tubular member; supporting the first expandable tubular member and the first 
and second adjustable expansion devices within a borehole; lowering the first adjustable 
expansion device out of the first expandable tubular member, increasing the outs,de 
dimension of the first adjustable expansion device; displacing the first adjustable expansion 
device upwardly relative to the first expandable tubular member to radially expand and 
plas tica.ly deform a lower portion of the first expandable tubular member displacing the first 
adjustable expansion device and the second adjustable expansion device downwardly 
relative to the first expandable tubular member, decreasing the outside dimension of the first 
adjustable expansion device and increasing the outside dimension of the second adjustable 
expansion device; displacing the second adjustable expansion device upwardly relative to 
the first expandable tubular member to radially expand and plastically deform portions of the 
first expandable tubular member above the lower portion of the expandable tubular member; 
positioning first and second adjustable expansion devices within a second expandable 
tubular member; supporting the first expandable tubular member and the first and second 
adjustable expansion devices within the borehole in overlapping relation to the first 
expandable tubular member; lowering the first adjustable expansion device out of the 
second expandable tubular member, increasing the outside dimension of the first adjustable 
expansion device; displacing the first adjustable expansion device upwardly relative to the 
second expandable tubular member to radially expand and plastically deform a lower portion 
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of the second expandable tubular member, displacing the first adjustable expansion device 
and the second adjustable expansion device downwardly relative to.the second expandable 
tubular member, decreasing the outside dimension of the first adjustable expansion device 
and increasing the outside dimension of the second adjustable expansion device; and 
displacing the second adjustable expansion device upwardly relative to the second 
expandable tubular member to radially expand and plastically deform portions of the second 
expandable tubular member above the lower portion of the second expandable tubular 
member, wherein the outside dimension of the first adjustable expansion device is greater 
than the outside dimension of the second adjustable expansion device. 
[00350] A method for radially expanding and plastically deforming an expandable 
tubular member within a borehole has been described that includes positioning first and 
second adjustable expansion devices within the expandable tubular member, supporting the 
expandable tubular member and the first and second adjustable expansion devices wrth.n 
the borehole; lowering the first adjustable expansion device out of the expandable tubular 
member, increasing the outside dimension of the first adjustable expansion device; 
displacing the first adjustable expansion device upwardly relative to the expandable tubular 
member to radially expand and plastically deform a lower portion of the expandable tubular 
member pressurizing an interior region of the expandable tubular member above the first 
adjustable expansion device during the radial expansion of the lower portion of the 
expandable tubular member by the first adjustable expansion device; displacing the first 
adjustable expansion device and the second adjustable expansion device downwardly 
relative to the expandable tubular member, decreasing the outside dimension of the first 
adjustable expansion device and increasing the outside dimension of the second adjustable 
expansion device; displacing the second adjustable expansion device upwardly relafive to 
the expandable tubular member to radially expand and plastically deform portions of the 
expandable tubular member above the lower portion of the expandable tubular member, and 
pressurizing an interior region of the expandable tubular member above the second 
adjustable expansion device during the radial expansion of the portions of the expandable 
tubular member above the lower portion of the expandable tubular member by the second 
adjustable expansion device; wherein the outside dimension of the first adjustable expans.cn 
device is greater than the outside dimension of the second adjustable expansion dev.ce. 
t 00351] A method for forming a mono diameter wellbore casing has been described 
that includes positioning first and second adjustable expansion devices within a first 
expandable tubular member, supporting the first expandable tubular member and the first 
and second adjustable expansion devices within a borehole; lowering the first adjustable 
expansion device out of the first expandable tubular member, increasing the outs.de 
dimension of the first adjustable expansion device; displacing the first adjustable expansion 
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device upwardly relative to the first expandable tubular member to radially expand and 

plastically deform a lower portion of the first expandable tubular member, pressurizing an 

interior region of the first expandable tubular member above the first adjustable expansion 

device during the radial expansion of the lower portion of the first expandable tubular 

member by the first adjustable expansion device; displacing the first adjustable expansion 

device and the second adjustable expansion device downwardly relative to the first 

expandable tubular member, decreasing the outside dimension of the first adjustable 

expansion device and increasing the outside dimension of the second adjustable expansion 

device; displacing the second adjustable expansion device upwardly relative to the first 

expandable tubular member to radially expand and plastically deform portions of the first 

expandable tubular member above the lower portion of the expandable tubular member 

pressurizing an interior region of the first expandable tubular member above the second 

adjustable expansion device during the radial expansion of the portions of the first 

expandable tubular member above the lower portion of the first expandable tubular member 

by the second adjustable expansion device; positioning first and second adjustable 

expansion devices within a second expandable tubular member supporting the first 

expandable tubular member and the first and second adjustable expansion devices within 

the borehole in overlapping relation to the first expandable tubular member lowering the first 

adjustable expansion device out of the second expandable tubular member, increasing the 

outside dimension of the first adjustable expansion device; displacing the first adjustable 

expansion device upwardly relative to the second expandable tubular member to radially 

expand and plastically deform a lower portion of the second expandable tubular member, 

pressurizing an interior region of the second expandable tubular member above the first 

adjustable expansion device during the radial expansion of the lower portion of the second 

expandable tubular member by the first adjustable expansion device; displacing the first 

adjustable expansion device and the second adjustable expansion device downwardly 

relative to the second expandable tubular member; decreasing the outside dimension of the 

first adjustable expansion device and increasing the outside dimension of the second 

adjustable expansion device; displacing the second adjustable expansion device upwardly 

relative to the second expandable tubular memberto radially expand and plastically deform 

portions of the second expandable tubular member above the lower portion of the second 

expandable tubular member, and pressurizing an interior region of the second expandable 

tubular member above the second adjustable expansion device during the radial expansion 

of the portions of the second expandable tubular member above the lower portion of the 

second expandable tubular member by the second adjustable expansion device; where.n the 

outside dimension of the first adjustable expansion device is greater than the outs,de 

dimension of the second adjustable expansion device. 
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[00352] A method for radially expanding and plastically deforming an expandable 
tubular member within a borehole has been described that includes supporting the 
expandable tubular member, an hydraulic actuator, and an adjustable expansion device 
within the borehole; increasing the size of the adjustable expansion device; and displacing 
the adjustable expansion device upwardly relative to the expandable tubular member using 
the hydraulic actuator to radially expand and plastically deform a portion of the expandable 
tubular member. In an exemplary embodiment, the method further includes reducing the 
size of the adjustable expansion device after the portion of the expandable tubular member 
has been radially expanded and plastically deformed. In an exemplary embodiment, the 
method further includes fluidicly sealing the radially expanded and plastically deformed end 
of the expandable tubular member after reducing the size of the adjustable expansion 
device. In an exemplary embodiment, the method further includes permitting the position of 
the expandable tubular member to float relative to the position of the hydraulic actuator after 
fluidicly sealing the radially expanded and plastically deformed end of the expandable 
tubular member. In an exemplary embodiment, the method further includes injecting a 
hardenable fluidic sealing material into an annulus between the expandable tubular member 
and a preexisting structure after permitting the position of the expandable tubular member to 
float relative to the position of the hydraulic actuator. In an exemplary embodiment, the 
method further includes increasing the size of the adjustable expansion device after 
permitting the position of the expandable tubular member to float relative to the position of 
the hydraulic actuator. In an exemplary embodiment, the method further includes displacing 
the adjustable expansion cone upwardly relative to the expandable tubular member to 
radially expand and plastically deform another portion of the expandable tubular member. In 
an exemplary embodiment, the method further includes if the end of the other portion of the 
expandable tubular member overlaps with a preexisting structure, then not permitting the 
position of the expandable tubular member to float relative to the position of the hydraulic 
actuator and displacing the adjustable expansion cone upwardly relative to the expandable 
tubular member using the hydraulic actuator to radially expand and plastically deform the 
end of the other portion of the expandable tubular member that overlaps with the preexisting 
staicture. 

[00353] A method for forming a mono diameter wellbore casing within a borehole that 
includes a preexisting wellbore casing has been described that includes supporting the 
expandable tubular member, an hydraulic actuator, and an adjustable expansion device 
within the borehole; increasing the size of the adjustable expansion device; displacing the 
adjustable expansion device upwardly relative to the expandable tubular member using the 
hydraulic actuator to radially expand and plastically deform a portion of the expandable 
tubular member; and displacing the adjustable expansion device upwardly relative to the 
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expandable tubular member to radially expand and plastically deform the remaining portion 
of the expandable tubular member and a portion of the preexisting wellbore casing that 
overlaps with an end of the remaining portion of the expandable tubular member. In an 
exemplary embodiment, the method further includes reducing the size of the adjustable 
expansion device after the portion of the expandable tubular member has been radially 
expanded and plastically deformed. In an exemplary embodiment, the method further 
includes fluidicly sealing the radially expanded and plastically deformed end of the 
expandable tubular member after reducing the size of the adjustable expansion device. In 
an exemplary embodiment, the method further includes permitting the position of the 
expandable tubular member to float relative to the position of the hydraulic actuator after 
fluidicly sealing the radially expanded and plastically deformed end of the expandable 
tubular member. In an exemplary embodiment, the method further includes injecting a 
hardenable fluidic sealing material into an annulus between the expandable tubular member 
and the borehole after permitting the position of the expandable tubular member to float 
relative to the position of the hydraulic actuator. In an exemplary embodiment, the method 
further includes increasing the size of the adjustable expansion device after permitting the 
position of the expandable tubular member to float relative to the position of the hydraulic 
actuator. In an exemplary embodiment, the method further includes displacing the 
adjustable expansion cone upwardly relative to the expandable tubular member to radially 
expand and plastically deform the remaining portion of the expandable tubular member. In 
an exemplary embodiment, the method further includes not permitting the position of the 
expandable tubular member to float relative to the position of the hydraulic actuator, and 
displacing the adjustable expansion cone upwardly relative to the expandable tubular 
member using the hydraulic actuator to radially expand and plastically deform the end of the 
remaining portion of the expandable tubular member that overlaps with the preexisting 
wellbore casing after not permitting the position of the expandable tubular memberto float 
relative to the position of the hydraulic actuator. 

[00354] A method of radially expanding and plastically deforming a tubular member 
has been described that includes positioning the tubular member within a preexisting 
structure; radially expanding and plastically deforming a lower portion of the tubular member 
to form a bell section; and radially expanding and plastically deforming a portion of the 
tubular member above the bell section. In an exemplary embodiment, positioning the tubular 
member within a preexisting structure includes locking the tubular member to an expans.cn 
device. In an exemplary embodiment, the outside diameter of the expansion device >s less 
than the inside diameter of the tubular member. In an exemplary embodiment, the 
expansion device is positioned within the tubular member. In an exemplary embod.ment. the 
expansion device includes an adjustable expansion device. In an exemplary embod,ment. 
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the adjustable expansion device is adjustable to a plurality of sizes. In an exemplary 
embodiment, the expansion device includes a plurality of expansion devices. In an 
exemplary embodiment, at least one of the expansion devices includes an adjustable 
expansion device. In an exemplary embodiment, at least one of the adjustable expans.on 
device is adjustable to a pluralrty of sizes. In an exemplary embodiment, radially expandmg 
and plastically deforming a lower portion of the tubular member to form a bell section 
includes lowering an expansion device out of an end of the tubular member, and pulling the 
expansion device through the end of the tubular member. In an exemplary embod.ment, 
lowering an expansion device out of an end of the tubular member includes lowering the 
expansion device out of the end of the tubular member, and adjusting the size of the 
expansion device. In an exemplary embodiment, the adjustable expansion device is 
adjustable to a plurality of sizes. In an exemplary embodiment, the expansion device 
includes a plurality of adjustable expansion devices. In an exemplary embodiment, at least 
one of the adjustable expansion devices is adjustable to a plurality of sizes. In an exemplary 
embodiment, pulling the expansion device through the end of the tubular member includes 
gripping the tubular member; and pulling an expansion device through an end of the tubular 
member. In an exemplary embodiment, gripping the tubular member includes permrthng 
axial displacement of the tubular member in a first direction; and not permitting axial 
displacement of the tubular member in a second direction. In an exemplary embod.ment, 
pulling the expansion device through the end of the tubular member includes pulling the 
expansion device through the end of the tubular member using an actuator. In an exemplary 
embodiment, radially expanding and plastically deforming a portion of the tubular member 
above the bell section includes lowering an expansion device out of an end of the tubular 
member, and pulling the expansion device through the end of the tubular member. In an 
exemplary embodiment, lowering an expansion device out of an end of the tubular member 
includes lowering the expansion device out of the end of the tubular member, and ad,ust,ng 
the size of the expansion device. In an exemplary embodiment, the adjustable expans.on 
device is adjustable to a plurality of sizes. In an exemplary embodiment, the expans.on 
device includes a plurality of adjustable expansion devices. In an exemplary embod.ment. at 
least one of the adjustable expansion devices is adjustable to a plurality of sizes. In an 
exemplary embodiment, pulling the expansion device through the end of the tubular member 
includes gripping the tubular member, and pulling an expansion device through an end of the 
tubular member. In an exemplary embodiment, gripping the tubular member includes 
permitting axial displacement of the tubular member in a first direction; and not perm.tt.ng 
axial displacement of the tubular member in a second direction. In an exemplary 
embodiment, pulling the expansion device through the end of the tubular member includes 
pulling the expansion device through the end of the tubular member using an actuator. In an 
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exemplary embodiment, pulling the expansion device through the end of the tubular member 

includes pulling the expansion device through the end of the tubular member using fluid 

pressure. In an exemplary embodiment, pulling the expansion device through the end of the 

tubular member using fluid pressure includes pressurizing an annulus within the tubular 

member above the expansion device. In an exemplary embodiment, radially expanding and 

plastically deforming a portion of the tubular member above the bell section includes fiuidicly 

sealing an end of the tubular member; and pulling the expansion device through the tubular 

member. In an exemplary embodiment, the expansion device is adjustable. In an 

exemplary embodiment, the expansion device is adjustable to a plurality of sizes. In an 

exemplary embodiment, the expansion device comprises a plurality of adjustable expansion 

devices. In an exemplary embodiment, at least one of the adjustable expansion devices is 

adjustable to a plurality of sizes. In an exemplary embodiment, pulling the expansion device 

through the end of the tubular member includes gripping the tubular member; and pulling an 

expansion device through an end of the tubular member. In an exemplary embodiment, 

gripping the tubular member includes permitting axial displacement of the tubular member in 

a first direction; and not permitting axial displacement of the tubular member in a second 

direction. In an exemplary embodiment, pulling the expansion device through the end of the 

tubular member includes pulling the expansion device through the end of the tubular 

member using an actuator. In an exemplary embodiment, pulling the expansion device 

through the end of the tubular member includes pulling the expansion device through the 

end of the tubular member using fluid pressure. In an exemplary embodiment, pulling the 

expansion device through the end of the tubular member using fluid pressure includes 

pressurizing an annulus within the tubular member above the expansion device. In an 

exemplary embodiment, radially expanding and plastically deforming a portion of the tubular 

member above the bell section includes overlapping the portion of the tubular member 

above the bell section with an end of a preexisting tubular member, and pulling an expansion 

device through the overlapping portions of the tubular member and the preexisting tubular 

member. In an exemplary embodiment, the expansion device is adjustable. In an 

exemplary embodiment, the expansion device is adjustable to a plurality of sizes. In an 

exemplary embodiment, the expansion device includes a plurality of adjustable expansion 

devices. In an exemplary embodiment, at least one of the adjustable expansion devices is 

adjustable to a plurality of sizes. In an exemplary embodiment, pulling the expansion device 

through the overlapping portions of the tubular member and the preexisting tubular member 

includes gripping the tubular member, and pulling the expansion device through the 

overlapping portions of the tubular member and the preexisting tubular member. In an 

exemplary embodiment, gripping the tubular member includes permitting axial displacement 

of the tubular member in a first direction; and not permitting axial displacement of the tubular 
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member in a second direction. In an exemplary embodiment, pulling the expansion device 

through the overlapping portions of the tubular member and the preexisting tubular member 

includes pulling the expansion device through the overlapping portions of the tubular 

member and the preexisting tubular member using an actuator. In an exemplary 

embodiment, pulling the expansion device through the overlapping portions of the tubular 

member and the preexisting tubular member includes pulling the expansion device through 

the overlapping portions of the tubular member and the preexisting tubular member using 

fluid pressure. In an exemplary embodiment, pulling the expansion device through the 

overlapping portions of the tubular member and the preexisting tubular member using fluid 

pressure includes pressurizing an annulus within the tubular member above the expansion 

device. In an exemplary embodiment, the method further includes cutting an end of the 

portion of the tubular member that overlaps with the preexisting tubular member. In an 

exemplary embodiment, the method further includes removing the cut off end of the 

expandable tubular member from the preexisting structure. In an exemplary embodiment, 

the method further includes injecting a hardenable fluidic sealing material into an annulus 

between the expandable tubular member and the preexisting structure. In an exemplary 

embodiment, the method further includes cutting off an end of the expandable tubular 

member. In an exemplary embodiment, the method further includes removing the cut off 

end of the expandable tubular member from the preexisting structure. 

[00355] A method of radially expanding and plastically deforming a tubular member 

has been described that includes applying internal pressure to the inside surface of the 

tubular member at a plurality of discrete location separated from one another. 

[00356] A system for radially expanding and plastically deforming an expandable 

tubular member within a borehole having a preexisting wellbore casing has been described 

that includes means for positioning the tubular member within the borehole in overlapping 

relation to the wellbore casing; means for radially expanding and plastically deforming a 

portion of the tubular member to form a bell section; and means for radially expanding and 

plastically deforming a portion of the tubular member above the bell section comprising a 

portion of the tubular member that overlaps with the wellbore casing; wherein the inside 

diameter of the bell section is greater than the inside diameter of the radially expanded and 

plastically deformed portion of the tubular member above the bell section. In an exemplary 

embodiment, means for radially expanding and plastically deforming a portion of the tubular 

member to form a bell section includes means for positioning an adjustable expansion 

device within the expandable tubular member, means for supporting the expandable tubular 

member and the adjustable expansion device within the borehole; "means for lowering the 

adjustable expansion device out of the expandable tubular member; means for increasing 

the outside dimension of the adjustable expansion device; and means for displacing the 
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adjustable expansion device upwardly relative to the expandable tubular member n times to 
radially expand and plastically deform n portions of the expandable tubular member, wherein 
n is greater than or equal to 1 . 

[00357] A system for forming a mono diameter wellbore casing has been described 

that includes means for positioning an adjustable expansion device within a first expandable 

tubular member; means for supporting the first expandable tubular member and the 

adjustable expansion device within a borehole; means for lowering the adjustable expansion 

device out of the first expandable tubular member; means for increasing the outside 

dimension of the adjustable expansion device; means for displacing the adjustable 

expansion device upwardly relative to the first expandable tubular member m times to 

radially expand and plastically deform m portions of the first expandable tubular member 

within the borehole; means for positioning the adjustable expansion device within a second 

expandable tubular member; means for supporting the second expandable tubular member 

and the adjustable expansion device within the borehole in overlapping relation to the first 

expandable tubular member; means for lowering the adjustable expansion device out of the 

second expandable tubular member; means for increasing the outside dimension of the 

adjustable expansion device; and means for displacing the adjustable expansion device 

upwardly relative to the second expandable tubular member n times to radially expand and 

plastically deform h portions of the second expandable tubular member within the borehole. 

[00358] A system for radially expanding and plastically deforming an expandable 

tubular member within a borehole has been described that includes means for positioning an 

adjustable expansion device within the expandable tubular member; means for supporting 

the expandable tubular member and the adjustable expansion device within the borehole; 

means for lowering the adjustable expansion device out of the expandable tubular member; 

means for increasing the outside dimension of the adjustable expansion device; means for 

displacing the adjustable expansion mandrel upwardly relative to the expandable tubular 

member n times to radially expand and plastically deform n portions of the expandable 

tubular member within the borehole; and means for pressurizing an interior region of the 

expandable tubular member above the adjustable expansion device during the radial 

expansion and plastic deformation of the expandable tubular member within the borehole. 

[00359] A system for forming a mono diameter wellbore casing has been described 

that includes means for positioning an adjustable expansion device within a first expandable 

tubular member means for supporting the first expandable tubular member and the 

adjustable expansion device within a borehole; means for lowering the adjustable expansion 

device out of the first expandable tubular member means for increasing the outside 

dimension of the adjustable expansion device; means for displacing the adjustable 

expansion device upwardly relative to the first expandable tubular member m times to 
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radially expand and plastically deform m portions of the first expandable tubular member 
within the borehole; means for pressurizing an interior region of the first expandable tubular 
member above the adjustable expansion device during the radial expansion and plastic 
deformation of the first expandable tubular member within the borehole; means for 
positioning the adjustable expansion mandrel within a second expandable tubular member, . 
means for supporting the second expandable tubular member and the adjustable expansion 
mandrel within the borehole in overlapping relation to the first expandable tubular member, 
means for lowering the adjustable expansion mandrel out of the second expandable tubular 
member, means for increasing the outside dimension of the adjustable expansion mandrel; 
means for displacing the adjustable expansion mandrel upwardly relative to the second 
expandable tubular member n times to radially expand and plastically deform n portions of 
the second expandable tubular member within the borehole; and means for pressurizing an 
interior region of the.second expandable tubular member above the adjustable expansion 
mandrel during the radial expansion and plastic deformation of the second expandable 
tubular member within the borehole. 

[00360] A system for radially expanding and plastically deforming an expandable 
tubular member within a borehole has been described that includes means for positioning 
first and second adjustable expansion devices within the expandable tubular member, 
means for supporting the expandable tubular member and the first and second adjustable 
expansion devices within the borehole; means for lowering the first adjustable expansion 
device out of the expandable tubular member means for increasing the outside dimension of 
the first adjustable expansion device; means for displacing the first adjustable expansion 
device upwardly relative to the expandable tubular member to radially expand and plastically 
deform a lower portion of the expandable tubular member, means for displacing the first 
adjustable expansion device and the second adjustable expansion device downwardly 
relative to the expandable tubular member, means for decreasing the outside dimenston of 
the first adjustable expansion device and increasing the outside dimension of the second 
adjustable expansion device; means for displacing the second adjustable expansion device 
upwardly relative to the expandable tubular member to radially expand and plastically 
deform portions of the expandable tubular member above the lower portion of the 
expandable tubular member, wherein the outside dimension of the first adjustable expans.on 
device is greater than the outside dimension of the second adjustable expansion device. 
[00361] A system for forming a mono diameter wellbore casing has been described 
that includes means for positioning first and second adjustable expansion devices within a 
first expandable tubular member; means for supporting the first expandable tubular member 
and the first and second adjustable expansion devices within a borehole; means for lowenng 
the first adjustable expansion device out of the first expandable tubular member means for 
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increasing the outside dimension of the first adjustable expansion device; displacing the first 
adjustable expansion device upwardly relative to the first expandable tubular member to 
radially expand and plastically deform a lower portion of the first expandable tubular 
member; means for displacing the first adjustable expansion device and the second 
adjustable expansion device downwardly relative to the first expandable tubular member; 
means for decreasing the outside dimension of the first adjustable expansion device and 
increasing the outside dimension of the second adjustable expansion device; means for 
displacing the second adjustable expansion device upwardly relative to the first expandable 
tubular member to radially expand and plastically deform portions of the first expandable 
tubular member above the lower portion of the expandable tubular member, means for 
positioning first and second adjustable expansion devices within a second expandable 
tubular member means for supporting the first expandable tubular member and the first and 
second adjustable expansion devices within the borehole in overlapping relation to the first 
expandable tubular member means for lowering the first adjustable expansion device out of 
the second expandable tubular member, means for increasing the outside dimension of the 
first adjustable expansion device; means for displacing the adjustable expansion device 
upwardly relative to the second expandable tubular member to radially expand and 
plastically deform a lower portion of the second expandable tubular member; means for 
displacing the first adjustable expansion device and the second adjustable expansion device 
downwardly relative to the second expandable tubular member; means for decreasing the 
outside dimension of the first adjustable expansion device and increasing the outside 
• dimension of the second adjustable expansion device; and means for displacing the second 
adjustable expansion device upwardly relative to the second expandable tubular member to 
radially expand and plastically deform portions of the second expandable tubular member 
above the lower portion of the second expandable tubular member; wherein the outside 
dimension of the first adjustable expansion device is greater than the outside dimension of 
the second adjustable expansion device. 

[00362] A system for radially expanding and plastically deforming an expandable 

tubular member within a borehole has been described that includes means for positioning 

first and second adjustable expansion devices within the expandable tubular member 

means for supporting the expandable tubular member and the first and second adjustable 

expansion devices within the borehole; means. for lowering the first adjustable expansion 

device out of the expandable tubular member, means for increasing the outside dimension of 

the first adjustable expansion device; means for displacing the first adjustable expansion 

device upwardly relative to the expandable tubular member to radially expand and plastically 

deform a lower portion of the expandable tubular member; means for. pressurizing an interior 

reqion of the expandable tubular member above the first adjustable expansion device during 
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the radial expansion of the lower portion of the expandable tubular member by the first 
adjustable expansion device; means for displacing the first adjustable expansion device and 
the second adjustable expansion device downwardly relative to the expandable tubular 
member, means for decreasing the outside dimension of the first adjustable expansion 
device and increasing the outside dimension of the second adjustable expansion device; 
means for displacing the second adjustable expansion device upwardly relative to the 
expandable tubular member to radially expand and plastically deform portions of the 
expandable tubular member above the lower portion of the expandable tubular member and 
means for pressurizing an interior region of the expandable tubular member above the 
second adjustable expansion device during the radial expansion of the portions of the 
expandable tubular member above the lower portion of the expandable tubular member by 
the second adjustable expansion device; wherein the outside dimension of the first 
adjustable expansion device is greater than the outside dimension of the second adjustable 
expansion device. 

[00363] A system for forming a mono diameter wellbore casing has been described 
that includes means for positioning first and second adjustable expansion devices within a 
first expandable tubular member, means for supporting the first expandable tubular member 
and the first and second adjustable expansion devices within a borehole; means for lowering 
the first adjustable expansion device out of the first expandable tubular member; means for 
increasing the outside dimension of the first adjustable expansion device; means for 
displacing the first adjustable expansion device upwardly relative to the first expandable 
tubular member to radially expand and plastically deform a lower portion of the first 
expandable tubular member, means for pressurizing an interior region of the first expandable 
tubular member above the first adjustable expansion device during the radial expansion of 
the lower portion of the first expandable tubular member by the first adjustable expansion 
device; means for displacing the first adjustable expansion device and the second adjustable 
expansion device downwardly relative to the first expandable tubular member; means for 
decreasing the outside dimension of the first adjustable expansion device and increas.ng the 
outside dimension of the second adjustable expansion device; means for displacing the 
second adjustable expansion device upwardly relative to the first expandable tubular 
member to radially expand and plastically deform portions of the first expandable tubular 
member above the lower portion of the expandable tubular member; means for pressunzing 
an interior region of the first expandable tubular member above the second adjustable 
expansion device during the radial expansion of the portions of the first expandable tubular 
member above the lower portion of the first expandable tubular member by the second 
adjustable expansion device; means for positioning first and second adjustable expansion 
devices within a second expandable tubular member, means for supporting the first 
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expandable tubular member and the first and second adjustable expansion devices within 
the borehole in overlapping relation to the first expandable tubular member; means for 
lowering the first adjustable expansion device out of the second expandable tubular 
member, means for increasing the outside dimension of the first adjustable expansion 
device; means for displacing the first adjustable expansion device upwardly relative to the 
second expandable tubular member to radially expand and plastically deform a lower portion 
of the second expandable tubular member, means for pressurizing an interior region of the 
second expandable tubular member above the first adjustable expansion device during the 
radial expansion of the lower portion of the second expandable tubular member by the first 
adjustable expansion device; means for displacing the first adjustable expansion device and 
the second adjustable expansion device downwardly relative to the second expandable 
tubular member, means for decreasing the outside dimension of the first adjustable 
expansion device and increasing the outside dimension of the second adjustable expansion 
device; means for displacing the second adjustable expansion device upwardly relative to 
the second expandable tubular member to radially expand and plastically deform portions of 
the second expandable tubular member above the lower portion of the second expandable 
tubular member, and means for pressurizing an interior region of the second expandable 
tubular member above the second adjustable expansion device during the radial expansion 
of the portions of the second expandable tubular member above the lower portion of the 
second expandable tubular member by the second adjustable expansion device; wherein the 
outside dimension of the first adjustable expansion device is greater than the outside 
dimension of the second adjustable expansion device. 

[00364] A system for radially expanding and plastically deforming an expandable 
tubular member within a borehole has been described that includes means for supporting 
the expandable tubular member, an hydraulic actuator, and an adjustable expansion device 
within the borehole; means for increasing the size of the adjustable expansion device; and 
means for displacing theadjustable expansion device upwardly relative to the expandable 
tubular member using the hydraulic actuator to radially expand and plastically deform a 
portion of the expandable tubular member. In an exemplary embodiment, the system further 
includes means for reducing the size of the adjustable expansion device after the portion of 
the expandable tubular member has been radially expanded and plastically deformed. In an 
exemplary embodiment, the system further includes means for fluidicly sealing the radially 
expanded and plastically deformed end of the expandable tubular member after reducing the 
size of the adjustable expansion device. In an exemplary embodiment, the system further 
includes means for permitting the position of the expandable tubular member to float relative 
to the position of the hydraulic actuator after fluidicly sealing the radially expanded and 
plastically deformed end of the expandable tubular member. In an exemplary embodiment, 
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the system further includes means for injecting a hardenable fluidic sealing material into an 
annulus between the expandable tubular member and a preexisting structure after perm.tt.ng _ 
the position of the expandable tubular member to float relative to the position of the hydraul.c 
actuator. In an exemplary embodiment, the system further includes means for increase 
the size of the adjustable expansion device after permitting the position of the expandable 
tubular member to float relative to the position of the hydraulic actuator. In an exemplary 
embodiment, system further includes means for displacing the adjustable expansion cone 
upwardly relative to the expandable tubular member to radially expand and plastically 
deform another portion of the expandable tubular member. In an exemplary embod.ment, 
the system further includes if the end of the other portion of the expandable tubular member 
overlaps with a preexisting structure, then means for not permitting the position of the 
expandable tubular member to float relative to the position of the hydraulic actuator and 
means for displacing the adjustable expansion cone upwardly relative to the expandable 
tubular member using the hydraulic actuatorto radially expand and plastically deform the 
end of the other portion of the expandable tubular member that overlaps with the preex.st.ng 
structure. 

[00365] A system for forming a mono diameter wellbore casing within a borehole that 
' includes a preexisting wellbore casing has been described that includes means for 
supporting the expandable tubular member, an hydraulic actuator, and an adjustable 
expansion device within the borehole; means for increasing the size of the adjustable 
expansion device; means for displacing the adjustable expansion device upwardly relative to 
the expandable tubular member using the hydraulic actuator to radially expand and 
plastically deform a portion of the expandable tubular member, and means for displacng the 
adjustable expansion device upwardly relative to the expandable tubular member to rad.ally 
expand and plastically deform the remaining portion of the expandable tubular member and 
a portion of the preexisting wellbore casing that overlaps with an end of the rema.n.ng 
portion of the expandable tubular member. In an exemplary embodiment, the system further 
includes means for reducing the size of the adjustable expansion device after the portion of 
the expandable tubular member has been radially expanded and plastically deformed. In an 
exemp.ary embodiment, the system further includes means for fluidicly sealing the rad.ally 
expanded and plastically deformed end of the expandable tubular member after reducmg the 
size of the adjustable expansion device. In an exemplary embodiment, the system further 
includes means for permitting the position of the expandable tubular member to float relative 
to the position of the hydraulic actuator after fluidicly sealing the radially expanded and 
plastically deformed end of the expandable tubular member. In an exemplary embod.ment, 
the system further includes means for injecting a hardenable fluidic sealing material into an 
annulus between the expandable tubular member and the borehole after permitting the 
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position of the expandable tubular member to float relative to the position of the hydraulic 
actuator. In an exemplary embodiment, the system further includes means for increasing 
the size of the adjustable expansion device after permitting the position of the expandable 
tubular member to float relative to the position of the hydraulic actuator. In an exemplary 
embodiment, the system further includes means for displacing the adjustable expansion 
cone upwardly relative to the expandable tubular member to radially expand and plastically 
deform the remaining portion of the expandable tubular member. In an exemplary 
embodiment, the system further includes means for not permitting the position of the 
expandable tubular member to float relative to the position of the hydraulic actuator, and 
means for displacing the adjustable expansion cone upwardly relative to the expandable 
tubular member using the hydraulic actuator to radially expand and plastically deform the 
end of the remaining portion of the expandable tubular member that overlaps with the 
preexisting wellbore casing after not permitting the position of the expandable tubular 
member to float relative to the position of the hydraulic actuator. 

[00366] A system for radially expanding and plastically deforming a tubular member 
has been described that includes means for positioning the tubular member within a 
preexisting structure; means for radially expanding and plastically deforming a lower portion 
of the tubular member to form a bell section; and means for radially expanding and 
plastically deforming a portion of the tubular member above the bell section. In an 
exemplary embodiment, posrtioning the tubular member within a preexisting structure 
includes means for locking the tubular member to an expansion device. In an exemplary 
embodiment, the outside diameter of the expansion device is less than the inside diameter of 
the tubular member. In an exemplary embodiment, the expansion device is positioned wrthrn 
the tubular member. In an exemplary embodiment, the expansion device includes an 
adjustable expansion device. In an exemplary embodiment, the adjustable expansron 
device is adjustable to a plurality of sizes. In an exemplary embodiment, the expansron 
device includes a plurality of expansion devices. In an exemplary embodiment, at least one 
of the expansion devices includes an adjustable expansion device. In an exemplary 
embodiment, at least one of the adjustable expansion device is adjustable to a plurality of 
sizes In an exemplary embodiment, means for radially expanding and plastically deformrng 
a lower portion of the tubular member to form a bell section includes means for lowering an 
expansion device out of an end of the tubular member; and means for pulling the expansion 
device through the end of the tubular member. In an exemplary embodiment, means for 
lowering an expansion device out of an end of the tubular member includes means for 
.owering the expansion device out of the end of the tubular member and means for 
adjusting the size of the expansion device. In an exemplary embodiment, the adjustable 
expansion device is adjustable to a plurality of sizes. In an exemplary embodiment, the 
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expansion device includes a plurality of adjustable expansion devices. In an exemplary 
embodiment, at least one of the adjustable expansion devices is adjustable to a plurahty of 
sizes in an exemplary embodiment, means for pulling the expansion device through the 
end of the tubular member includes means for gripping the tubular member, and means for 
pulling an expansion device through an end of the tubular member. In an exemplary 
embodiment, means for gripping the tubular member includes means for perm.tt.ng ax.al 
displacement of the tubular member in a first direction; and means for not perm.tt.ng ax.al 
displacement of the tubular member in a second direction. In an exemplary embod.ment, 
means for pulling the expansion device through the end of the tubular member includes 
means for pulling the expansion device through the end of the tubular member using an 
actuator In an exemplary embodiment, means for radially expanding and plast,cally 
deforming a portion of the tubular member above the bell section includes means for 
lowering an expansion device out of an end of the tubular member., and means for pull.ng 
the expansion device through the end of the tubular member. In an exemplary embod.ment, 
means for lowering an expansion device out of an end of the tubular member includes 
means for lowering the expansion device out of the end of the tubular member; and means 
for adjusting the size of the expansion device. In an exemplary embodiment, the adjustable 
expansion device is adjustable to a plurality of sizes. In an exemplary embod.ment, the 
expansion device comprises a plurality of adjustable expansion devices. In an exemplary 
embodiment, at least one of the adjustable expansion devices is adjustable to a plurahty of 
sizes In an exemplary embodiment, means for pulling the expansion device through the 
end of the tubular member includes means for gripping the tubular member; and means for 
pulling an expansion device through an end of the tubular member. In an exemplary 
embodiment, means for gripping the tubular member includes means for permitting ax.a. 
displacement of the tubular member in a first direction; and means for not perm,tt.ng ax,al 
displacement of the tubular member in a second direction. In an exemplary embod.ment. 
means for pulling the expansion device through the end of the tubular member includes 
means for pulling the expansion device through the end of the tubular member using an 
actuator, .n an exemplary embodiment, means for pulling the expansion device through the 
end of the tubular member includes means for pulling the expansion device through the end 
of the tubular member using fluid pressure. In an exemplary embodiment, means for pull.ng 
the expansion device through the end of the tubular member using fluid pressure includes 
means for pressurizing an annu.us within the tubular member above the expansion dev.ce. 
,n an exemplary embodiment, means for rad.ally expanding and plastically deform.ng a 
portion of the tubular member above the bell section includes means for fluidicly sea ng an 
end of the tubular member, and means for pulling the expansion device through the tubular 
member. In an exemplary embodiment, the expansion device is adjustable. In an 
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exemplary embodiment, the expansion device is adjustable to a plurality of sizes. In an 
exemplary embodiment, the expansion device includes a plurality of adjustable expans.on 
devices, in an exemplary embodiment, at least one of the adjustable expansion devices rs 
adjustable to a plurality of sizes. In an exemplary embodiment, means for pulling the 
expansion device through the end of the tubular member includes means for gripping the 
tubular member and means for pulling an expansion device through an end of the tubular 
member In an exemplary embodiment, means for gripping the tubular member includes 
means for permitting axial displacement of the tubular member in a first direction; and means 
for not permitting axial displacement of the tubular member in a second direct.cn. In an 
exemplary embodiment, means for pulling the expansion device through the end of the 
tubular member includes means for pulling the expansion device through the end of the 
tubular member using an actuator. In an. exemplary embodiment, means for pulhng the 
expansion device through the end of the tubular member includes means for pullmg the 
expansion device through the end of the tubular member using fluid pressure. In an 
exemplary embodiment, means for pulling the expansion device through the end of the 
tubular member using fluid pressure includes means for pressurizing an annulus w.th,n the 
tubular member above the expansion device. In an exemplary embodiment, means for 
radially expanding and plastically deforming a portion of the tubular member above the bell 
section includes means for overlapping the portion of the tubular member above the bell 
section with an end of a preexisting tubular member; and means for pulling an expans.on 
device through the overlapping portions of the tubular member and the preexisting tubular 
member. In an exemplary embodiment, the expansion device is adjustable. In an 
exemplary embodiment, the expansion device is adjustable to a plurality of sizes. In an 
exemplary embodiment, the expansion device includes a plurality of adjustable expansion 
devices, in an exemplary embodiment, at least one of the adjustable expansion dev,ces • 
adjustable to a pluralrty of sizes. In an exemplary embodiment, means for pulhng the 
expansion device through the overlapping portions of the tubu.ar member and the 
• preexisting tubular member includes means for gripping the tubular member, and means .for 
pulling the expansion device through the overiapping portions of the tubular member and the 
preexisting tubular member. In an exemplary embodiment, means for gripping the tubular . 
member includes means for permuting axial displacement of the tubular member ,n a first- 
direction; and means for not permitting a>da. displacement of the tubular member in a second 
direction. In an exemplary embodiment, means for pulHng the expansion device through the 
overlapping portions of the tubular member and the preexisting tubular member , eludes 
means for pulling the expansion device through the overlapping portions of the tubular 
member and the preexisting tubular member using an actuator. In an exemplary 
rmbodiment.meansforpuUingtheexpansionde.ee through the over.app.ng portions of the 
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tubular member and the preexisting tubular member includes means for pulling the 
expansion device through the overlapping portions of the tubular member and the 
preexisting tubular member using fluid pressure. In an exemplary embodiment, means for 
pulling the expansion device through the overlapping portions of the tubular member and the 
preexisting tubular member using fluid pressure includes means for pressurizing an annulus 
within the tubular member above the expansion device. In an exemplary embodiment, the 
system further includes means for cutting an end of the portion of the tubular member that 
overlaps with the preexisting tubular member. In an exemplary embodiment, the system 
further includes means for removing the cut off end of the expandable tubular member from 
the preexisting structure. In an exemplary embodiment, the system further includes means 
for injecting a hardenable fluidic sealing material into an annulus between the expandable 
tubular member and the preexisting structure. In an exemplary embodiment, the system 
further includes means for cutting off an end of the expandable tubular member. In an 
exemplary embodiment, the system further includes means for removing the cut off end of 
the expandable tubular member from the preexisting structure. 

[00367] A system of radially expanding and plastically deforming a tubular member 
has been described that includes a support member, and means for applying internal 
pressure to the inside surface of the tubular member at a plurality of discrete location 
separated from one another coupled to the support member; 

[00368] A method of cutting a tubular member has been described that includes 
positioning a plurality of cutting elements within the tubular member, and bringing the cutting 
elements into engagement with the tubular member. In an exemplary embodiment, the 
cutting elements include a first group of cutting elements; and a second group of cutting 
elements; wherein the first group of cutting elements are interleaved with the second group 
of cutting elements, in an exemplary embodiment, bringing the cutting elements into 
engagement with the tubular member includes bringing the cutting elements into axial 
alignment. In an exemplary embodiment, bringing the cutting elements into engagement 
with the tubular member further includes pivoting the cutting elements. In an exemplary 
embodiment, bringing the cutting elements into engagement with the tubular member further 
includes translating the cutting elements. In an exemplary embodiment, bringing the cutting 
elements into engagement with the tubular member further includes pivoting the cutting 
elements; and translating the cutting elements. In an exemplary embodiment, bringing the 
cutting elements into engagement with the tubular member includes rotating the cutting 
elements about a common axis, in an exemplary embodiment, bringing the cutting elements 
into engagement with the tubular member includes pivoting the cutting elements about 
corresponding axes; translating the cutting elements; and rotating the cutting elements 
about a common axis. In an exemplary embodiment, the method. further includes preventing 
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the cutting elements from coming into engagement with the tubular member if the inside 
diameter of the tubular member is less than a predetermined value. In an exemplary 
embodiment, preventing the cutting elements from coming into engagement with the tubular 
member if the inside diameter of the tubular member is less than a predetermined value 
includes sensing the inside diameter of the tubular member. 

[003691 A method of gripping a tubular member has been described that includes 
positioning a plurality of gripping elements within the tubular member; bringing the gripp,ng 
elements into engagement with the tubular member. In an exemplary embodiment, bnng,ng 
the gripping elements into engagement with the tubular member includes displacing the 
gripping elements in an axial direction; and displacing the gripping elements in a rad.al 
direction. In an exemplary embodiment, the method further includes biasing the gripping 
elements against engagement with the tubular member. 

[003701 A method of operating an actuator has been described that .ncludes 
pressurizing a plurality of pressure chamber. In an exemplary embodiment, the method 
further includes transmitting torsional loads. 

[003711 A method of injecting a hardenable fluidic sealing material into an annulus 
between a tubular member and a preexisting structure has been described that includes 
positioning the tubular member into the preexisting structure; sealing off an end of the 
tubular member, operating a valve within the end of the tubular member, and injecting a 
hardenable fluidic sealing material through the valve into the annulus between the tubular 
member and the preexisting structure. 

[003721 A system for cutting a tubular member has been described that .ncludes 
means for positioning aplurality of cutting elements within the tubular member; and means 
for bringing the cutting elements into engagement with the tubular member. In an exemplary 
embodiment, the cutting elements include a first group of cutting elements; and a second 
group of cutting elements; wherein the first group of cutting elements are interleaved w,th the 
second group of cutting elements. In an exemplary embodiment, means for bnng.ng the 
cutting elements into engagement with the tubular member includes means for bringing the 
cutting elements into axial alignment. In an exemplary embodiment, means for bnng.ng the 
cutting elements into engagement with the tubular member further includes means for 
pivoting the^utfing elements. In an exemplary embodiment, means for bring.ng the cuffing 
elements into engagement with the tubular member further includes 
the cutting elements. ,n an exemplary embodiment, means for bringing the cuffing dements 
into engagement with the tubular member further includes means for pivoting the cutting 
e ,ements- and means for translating the cutting elements. In an exemplary embod.men, 

means for rotating the cutting elements about a, common axis. In an exemplary 
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embodiment, means for bringing .he cuMng element Mo engagement with me tubular 
ro ember includes means fo, pivoting the cutting elements about corresponding axes; means 
,„, transla*g me ouning events; and means .or rotating toe cutting events about, 
ommon axis, tn an exemplar, embodiment, the system father inotudes means for 
Iveneng I. cumng elements from coming into engagement * the tubuiar member me 

l b od ta en,.means to p re ven«ngmeou« S nge tem en« fr om ceding mto engagement,* 
me tubular member if the Inside diameter of the tubular member I. less ; than i a 
predetermined vatue includes means for sensing the inside diameter of the tubular member. 
EST Asvstemforgrip.nga^bularmemb.rhasbeendesoribed^Wudes 

meansfor penning a pit—, of gripping events wimin the tubular member; and means 
forbringingthagrippingetementsintoengagementwlththetubuutrmember. Inan 

.ubular member Indudes means for displacing me gripping elements in an axra, direCon; 
a^meansfordisplacingthegrippingelementsinaradialdrection. In an exemplar, 
embodiment, the system furiher includes means for biasing she gripping elements agatns. 
engagement viith the tubular member. 

£4 An actuator system has been described mat includes a support member, and 
means for pressurizing a piurality of pressure chambers coupted to the suppott member. In 
an exempt embodiment, the system furiher includes means for transmuting torsional 

W375] A system for injecting a hardenable fluidio sealing material into an annulus 
between a tubular member and a preexisting structure has been described mat *dudes 

„« an end of the tubule memben means for opera«ng a valve wrthin the end of the 
member; and means for *c* a hardenabfc M* sealing material through ate valve into 
me annulus between the tubular member and the preexisting structure. 
1,76] Amemodofengagingatubularmemberhasbeendescribedvnatin* es 

positioning a pluralny o, elements *Hn me tubular mentber. and brings, the 
engagententv^etubufcr member. ,„ an exemplary embodimen, ^element mdude a 
M^***-"*" 1 "-" 1 group of elements; whereto the frst ,roup of .terpen* 
are Leaved with the secand group o, element, tn an exemplar, embodiment, bnngmd 
■ „ elements Wo engagements the tubular member indudes tat*, toe elemen* « 
axia, alignment. In an exemplary embodiment, bringing the elements ,nto 
toe tubufar member furiher indudes pfvoting me elements. In an exemplary 

t elements. In an exemplar, embodiment, brings toe elements into engagement wrth me 
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tubular member further includes pivoting the elements; and translating the elements. In an 
exemplary embodiment, bringing the elements into engagement with the tubular member 
includes rotating the elements about a common axis. In an exemplary embodiment, bringing 
the elements into engagement with the tubular member includes pivoting the elements about 
corresponding axes; translating the elements; and rotating the elements about a common 
axis. In an exemplary embodiment, the method further includes preventing the elements 
from coming into engagement with the tubular member if the inside diameter of the tubular 
member is less than a predetermined value. In an exemplary embodiment, preventing the 
elements from coming into engagement with the tubular member if the inside diameter of the 
tubular member is less than a predetermined value includes sensing the inside diameter of 
the tubular member. 

[003771 A system for engaging a tubular member has been described that includes 
means for positioning a plurality of elements within the tubular member and means for 
bringing the elements into engagement with the tubular member. In an exemplary 
embodiment, the elements include a first group of elements; and a second group of 
elements; wherein the first group of elements are interleaved with the second group of 
elements. In an exemplary embodiment, means for bringing the elements into engagement 
with the tubular member includes means for bringing the elements into axial alignment. In 
an exemplary embodiment, means for bringing the elements into engagement with the 
tubular member further includes means for pivoting the elements. In an exemplary 
embodiment, means for bringing the elements into engagement with the tubular member 
further includes means for translating the elements. In an exemplary embodiment, means 
for bringing the elements into engagement with the tubular member further includes means 
for pivoting the elements; and means for translating the elements. In an exemplary 
embodiment, means for bringing the elements into engagement with the tubular member 
includes means for rotating the elements about a common axis. In an exemplary 
embodiment, means for bringing the elements into engagement with the tubular member 
includes means for pivoting the elements about corresponding axes; means for translating 
the elements; and means for rotating the elements about a common axis. In an exemplary 
embodiment, the system further includes means for preventing the elements from coming 
into engagement with the tubular member if the inside diameter of the tubular member is 
less than a predetermined value. In an exemplary embodiment, means for preventing the 
elements from coming into engagement with the tubular member if the inside diameter of the 
tubular member is less than a predetermined value includes means for sensing the ins.de 
diameter of the tubular member. 

[00378] It is understood that variations may be made in the foregoing without 
departing from the scope of the invention. For example, the teachings of the present 
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illustrative embodiments may be used to provide a wellbore casing, a pipeline, or a structural 
support. Furthermore, the elements and teachings of the various illustrative embodiments 
may be combined in whole or in part in some or all of the illustrative embodiments. In 
addition, one or more of the elements and teachings of the various illustrative embodiments 
may be omitted, at least in part, and/or combined, at least in part, with one or more of the 
other elements and teachings of the various illustrative embodiments. 
[00379] Although illustrative embodiments of the invention have been shown and 
described, a wide range of modification, changes and substitution is contemplated in the 
foregoing disclosure. In some instances, some features of the present invention may be 
employed without a corresponding use of the other features. Accordingly, it is appropriate 
that the appended claims be construed broadly and in a manner consistent with the scope o 
the invention. 
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Claims 

What is claimed is: 

•,, An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a support member; 

a cutting device for cutting the tubular member coupled to the support member, and 
an expansion device for radially expanding and plastically deforming the tubular 
member coupled to the support member. 

2. The apparatus of daim 1 , further comprising: 

a gripping device for gripping the tubular member coupled to the support member. 

3. The apparatus of claim 2, wherein the gripping device comprises a plurality of 
movable gripping elements. 

4. The apparatus of claim 3, wherein the gripping elements are moveable in a radial 
direction relative to the support member. 

5. The apparatus of claim 3, wherein the gripping elements are moveable in an axial 
direction relative to the support member. 

6. The apparatus of claim 3, wherein the gripping elements are moveable in a radial 
and an axial direction relative to the support member. 

7 The apparatus of claim 3. wherein the gripping elements are moveable from a first 
position to a second position; wherein in the first position, the gripping elements do not 
engage the tubular member; wherein in the second position, the gripping elements do 
engage the tubular member, and wherein, during the movement from the first position to the 
second position, the gripping elements move in a radial and an axial direction relative to the 
support member. 

8 The apparatus of claim 3, wherein the gripping elements are moveable from a first 
position to a second posrtion; wherein in the first position, the gripping elements do not 
engage the tubular member, wherein in the second position, the gripping elements do 
engage the tubular member; and wherein, during the movement from the first position to the 
second position, the gripping elements move in a radial direction relative to the support 
member. 
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9 The apparatus of claim 3, wherein the gripping elements are moveable from a first 
position to a second position; wherein in the first position, the gripping elements do not 
engage the tubular member, wherein in the second position, the gripping elements do 
engage the tubular member, and wherein, during the movement from the first position to the 
second position, the gripping elements move in an axial direction relative to the support 



member. 



10 The apparatus of claim 3. wherein, if the tubular member is displaced in a first ax.al 
direction, the gripping device grips the tubular member, and wherein, if the tubular member 
is displaced in a second axial direction, the gripping device does not grip the tubular 



member. 



1 1 The apparatus of claim 3, wherein the gripping elements are moveable from a first 
position to a second position; wherein in the first position, the gripping elements do not 
engage the tubular member, wherein in the second position, the gripping elements do 
engage the tubular member, and wherein, the gripping elements are biased to rema.n .n the 
first position. 



12. 



The apparatus of claim 3, wherein the gripping device further comprises: 
an actuator for moving the gripping elements-from a first position to a second 
position; 

wherein in the first position, the gripping elements do not engage the tubular 
member; 

wherein in the second position, the gripping elements do engage the tubular 
member; and - 
wherein the actuator is a fluid powered actuator. 

1 3 The apparatus of claim 1 , further comprising: 

a sealing device for sealing an interface with the tubular member coupled to the support 
member. 

14. The apparatus of claim 13. wherein the sealing device seals an annulus defines 
between the support member and the tubular member. 



1 5. The apparatus of claim 1 , further comprising: 
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a locking device for locking the position of the tubular member relative to the support 
member. 

16. The apparatus of claim 1 , further comprising: 
a packer assembly coupled to the support member. 

17. The apparatus of claim 16. wherein the packer assembly comprises: 
a packer, and 

a packer control device for controlling the operation of the packer coupled to the 
support member. 

18. The apparatus of claim 17, wherein the packer comprises: 
a support member defining a passage; 

a shoe comprising a float valve coupled to an end of the support member, 

one or more compressible packer e.ements movably coup.ed to the support member, 

and . 
a sliding sleeve valve movably positioned within the passage of the support member. 

19. The apparatus of claim 17. wherein the packer control device comprises: 

" a support member; 
one or more drag blocks releasabty coupled to the support member, and 
a stinger coupled to the support member for engaging the packer. 

20. The apparatus of claim 17, wherein the packer comprises: 

a support member defining a passage; 

a shoe comprising a float valve coupled to an end of the support member, 
one or more compressible packer elements movably coupled to the support 
member; and 

a sliding sleeve valve positioned within the passage of the support member, 
- and 

- " wherein the packer control device comprises: 
a support member, 

one or more drag blocks re.easably coupled to the support member, and 
a stinger coupled to the support member for engaging the shd.ng sleeve 
valve. 



The apparatus of claim 1, further comprising: 
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an actuator for 



displacing the expansion device relative to the support member. 



22 . The apparatus of claim 21 , wherein the actuator composes: 
a first actuator for pulling the expansion device; and 

a: 



, second actuator for pushing the expansion device. 



23 Theapparatusofclaim^.whereintheactuatorcomprisesmeansfortransferring 
torsional loads between the support member and the expansion dev,ce. 

24 The apparatus of claim 22. wherein the first and second actuators compose means 
^transferring torsional loads between the support member and the expans.cn dev.ce. 

25 . The apparatus of claim 21 , wherein the actuator comprises a plurality of pistons 
positioned within corresponding piston chambers. 

26 . The apparatus of claim 1. wherein the cutting device comprises: 
a support member; and 

a plurality of movable cutting elements coupled to the support member. 

27 The apparatus of claim 26, further comprising: 

a nacLrcoup,edtothesup P ortmemberformovingthecuttin 9 e,ementsbetween 

a first position and a second position; 
wherein in the firs, posnion, «. outt»g etene* do no, engage the fubular member. 

„he re* mfhe second posfflon, the cutting dements engage me tubular member. 

28 The apparatus of claim 27. further comprising: 
asensrrcoupledfomesupporfmemb.rforsensingmewernaid.ameferof.he 

tubular member. 

29 The apparatus of claim 28. wherein the sensor ^vents the cutting dements from 
helg moved to the second positton » the Interna, «ame,er d me fdaular member is 
less than a predetermined value. 

30. The apparatus of claim 27, wherein the cutting elements comprise: 
a first set of cutting elements; and 
a second set of cutting elements; 
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wherein the first set of cutting elements are interieaved with the second set of cutting 
elements. 

31 The apparatus of claim 30, wherein in the first position, the first set of cutting 
elements are not axially aligned with the second set of cutting elements. 



32. 



The apparatus of claim 30, wherein in the second position, the first set of cutting 
elements are axially aligned with the second set of cutting elements. 



33. The apparatus of claim 1. wherein the expansion device comprises: 
a support member, and 

a plurality of movable expansion elements coupled to the support member. 

34 The apparatus of claim 33. further comprising: 

an actuator coupled to the support member for moving the expansion elements 

between a first position and a second position; 
wherein in the first position, the expansion elements do not engage the tubular 
member, and 

wherein in the second position, the expansion elements engage the tubular member. 

35 The apparatus of claim 34, further comprising: 

a sensor coupled to the support member for sensing the internal diameter of the 
tubular member. 

36 The apparatus of claim 35, wherein the sensor prevents the expansion elements 
from being moved to the second position if the interna, diameter of the tubular member ,s 
less than a predetermined value. 

37. The apparatus of claim 34, wherein the expansion elements comprise: 
a first set of expansion elements; and 
a second set of expansion elements; 

wherein the first set of expansion elements are interleaved with the second set of 
expansion elements. 

38 The apparatus of claim 37, wherein in the first position, the first set of expansion 
elements are not axially aligned with the second set of expansion elements. 
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39 The apparatus of claim 37, wherein in the second position, the first set of expansion 
elements are axiaily aligned with the second set of expansion elements. 

40. The apparatus of claim 1. wherein the expansion device comprises an adjustable 
expansion device. 

41 . The apparatus of claim 1 , wherein the expansion device comprises a plurality of 
expansion devices. 

42. The apparatus of claim 41, wherein at least one of the expansion devices comprises 
an adjustable expansion device. 

43. The apparatus of claim 42, wherein the adjustable expansion device comprises: 
a support member, and 

a plurality of movable expansion elements coupled to the support member. 

44 The apparatus of claim 43, further comprising: 

an actuator coupled to the support member for moving the expansion elements 

between a first position and a second position; 
wherein in the first position, the expansion elements do not engage the tubular 
member; and 

wherein in the second position, the expansion elements engage the tubular member. 

45 The apparatus of claim 44, further comprising: 

a sensor coupled to the support member for sensing the internal diameter of the 
tubular member. 

46 • The apparatus of claim 45, wherein the sensor prevents the expansion elements 
from being moved to the second position if the internal diameter of the tubular member ,s 
less than a predetermined value. 

47. The apparatus of daim 44, wherein the expansion elements comprise: 
a first set of expansion elements; and 
a second set of expansion elements; 

wherein the first set of expansion elements are interleaved with the second set of 
expansion elements. 
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48. The apparatus of claim 47, wherein in the first position, the first set of expansion 
elements are not axially aligned with the second set of expansion elements. 

49. The apparatus of claim 47, wherein in the second position, the first set of expansion 
elements are axially aligned with the second set of expansion elements. 

50. An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a support member, 

an expansion device for radially expanding and plastically deforming the tubular 

member coupled to the support member and 
an actuator coupled to the support member for displacing the expansion device 

relative to the support member. 

51. The apparatus of claim 50, further comprising: 

a cutting device coupled to the support member for cutting the tubular member: 

52. The apparatus of claim 51, wherein the cutting device comprises: 
a support member, and 

a plurality of movable cutting elements coupled to the support member. 

53 The apparatus of claim 52, further comprising: 

an actuator coupled to the support member for moving the cutting elements between 

a first position and a second position; 
wherein in the first position, the cutting elements do not engage the tubular member 
and 

wherein in the second position, the cutting elements engage the tubular member. 

54 The apparatus of claim 53, further comprising: 

a sensor coupled to the support member for sensing the internal diameter of the 
tubular member. 



55. 



The apparatus of claim 54, wherein the sensor prevents the cutting elements from 
being moved to the second position if the internal diameter of the tubular member is 
less than a predetermined value. 

56 The apparatus of claim 53. wherein the cutting elements comprise: 
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57. 



58. 



a first set of cutting elements; and 
a second set of cutting elements; 

elements. 

The apparatus of claim 56, wherein in the first position, the first set of cutting 
e ,ements are not axially aligned with the second set of cutting elements. 

The apparatus of claim 56. wherein in the second position, the first set of cutting 
elements are axially aligned with the second set of cutting elements. 



59 The apparatus of claim 50, further comprising: 

a gripping device for gripping the tubular member coupled to the support member. 

60. The apparatus of claim 59, wherein the gripping device comprises a plurality of 
movable gripping elements. 

61 . The apparatus of claim 60, wherein the gripping elements are moveable in a radial 
direction relative to the support member. 

62 . The apparatus of claim 60, wherein the gripping elements are moveable in an axial 
direction relative to the support member. 

63 . The apparatus of claim 60, wherein the gripping elements are moveable in a radial 
and an axial direction relative to the support member. 

64 The apparatus of claim 60. wherein the gripping elements are moveable from a first 
position to a second position; wherein in the first position, the gripping elements do not 
engage the tubular member, wherein in the second position, the grippmg elements do 

second position, the griPP^ elements move in a radial and an axial direct relattve to the 
support member. 

65 The apparahrs of claim 60. wherein the gripping eienrents ere moveabie - . « 
posfcon io a second posflon; herein in the M PosMon, .he gripping elements do no. 
X" e .he .u»u,a, menrher, wherein in ft. second pos, fc n, the gripping ***.«> 
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second position, the gripping elements move in a radial direction relative to the support 
member. 

66 The apparatus of claim 60, wherein the gripping elements are moveable from a first 
position to a second position; wherein in the first position, the gripping elements do not 
engage the tubular member, wherein in the second position, the gripping elements do 
engage the tubular member, and wherein, during the movement from the first position to the 
second position, the gripping elements move in an axial direction relative to the support 
member. 

67 The apparatus of claim 50, wherein, if the tubular member is displaced in a first axial 
direction, the gripping device grips the tubular member, and wherein, if the tubular member 
is displaced in a second axial direction, the gripping device does not grip the tubular 
member. 

68 The apparatus of claim 60, wherein the gripping elements are moveable from a first 
position to a second position; wherein in the first position, the gripping elements do not 
engage the tubular member wherein in the second position, the gripping elements do 
engage the tubular member, and wherein, the gripping elements are biased to remain in the 
first position. 

69 The apparatus of claim 60, wherein the gripping device further comprises: 
an actuator for moving the gripping elements from a first position to a second 

position; 

wherein in the first position, the gripping elements do not engage the tubular 
member, 

wherein in the second position, the gripping elements do engage the tubular 
member, and 
wherein the actuator is a fluid powered actuator. 

70 The apparatus of claim 50, further comprising: 

a sealing device for sealing an interface with the tubular member coupled to the support 
member. 

71 . The apparatus of claim 70, wherein the sealing device seals an annulus defines 
between the support member and the tubular member. 
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72. The apparatus of claim 50, further comprising: 

a locking device for locking the position of the tubular member relative to the support 
member. 

73. The apparatus of claim 50, further comprising: 
a packer assembly coupled to the support member. 

74. The apparatus of claim 73, wherein the packer assembly comprises: 
a packer; and 

a packer control device for controlling the operation of the packer coupled to the 
support member. 

75. The apparatus of claim 74, wherein the packer comprises: 
a support member defining a passage; 

a shoe comprising a float valve coupled to an end of the support member; 
one or more compressible packer elements movably coupled to the support member, 
and 

a sliding sleeve valve movably positioned within the passage of the support member. 

76. The apparatus of claim 74, wherein the packer control device comprises: 
a support member, 

one or more drag blocks releasably coupled to the support member; and 
a stinger coupled to the support member for engaging the packer. 

77 The apparatus of claim 74, wherein the packer comprises: 
a support member defining a passage; 

a shoe comprising a float valve coupled to an end of the support member; 
one or more compressible packer elements movably coupled to the support 
member, and 

a sliding sleeve valve positioned within the passage of the support member; 
and 

wherein the packer control device comprises: 
a support member; 

one or more drag blocks releasably coupled to the support member, and 
a stinger coupled to the support member for engaging the sliding sleeve 
valve. 
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78. The apparatus of claim 50, wherein the expansion device comprises: 
a support member, and 

a plurality of movable expansion elements coupled to the support member. 

79. The apparatus of claim 78, further comprising: 

an actuator coupled to the support member for moving the expansion elements 

between a first position and a second position; 
wherein in the first position, the expansion elements do not engage the tubular 

member; and 

wherein in the second position, the expansion elements engage the tubular member. 

80. The apparatus of claim 79, further comprising: 

a sensor coupled to the support member for sensing the internal diameter of the 
tubular member. 

81 The apparatus of claim 80, wherein the sensor prevents the expansion elements 
from being moved to the second position if the internal diameter of the tubular member is 
less than a predetermined value. 

82. The apparatus of claim 79, wherein the expansion elements comprise: 
a first set of expansion elements; and 

a second set of expansion elements; 

wherein the first set of expansion elements are interleaved with the second set of 
expansion elements. 

83. The apparatus of claim 82, wherein in the first position, the first set of expansion 
elements are not axially aligned with the second set of expansion elements. 

84. The apparatus of claim 82, wherein in the second position, the first set of expansion 
elements are axially aligned with the second set of expansion elements. 

85. The apparatus of claim 50, wherein the expansion device comprises an adjustable 
expansion device. 

86. The apparatus of claim 50, wherein the expansion device comprises a plurality of 
expansion devices. 
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87. The apparatus of claim 86, wherein at least one of the expansion devices comprises 
an adjustable expansion device. 

88. The apparatus of claim 87, wherein the adjustable expansion device comprises: 
a support member; and 

a plurality of movable expansion elements coupled to the support member. 

89 The apparatus of claim 88, further comprising: 

an actuator coupled to the support member for moving the expansion elements 

between a first position and a second position; 
wherein in the first position, the expansion elements do not engage the tubular 
member; and 

wherein in the second position, the expansion elements engage the tubular member. 

90 The apparatus of claim 89, further comprising: 

a sensor coupled to the support member for sensing the internal diameter of the 
tubular member. 

91 The apparatus of claim 90, wherein the sensor prevents the expansion elements . 
from being moved to the second position if the internal diameter of the tubular member is 
less than a predetermined value. 

92. The apparatus of claim 89, wherein the expansion elements comprise: 
a first set of expansion elements; and 
a second set of expansion elements; 

wherein the first set of expansion elements are interieaved with the second set of 
expansion elements. 

93. The apparatus of claim 92, wherein in the first position, the first set of expansion 
elements are not axially aligned with the second set of expansion elements. 

94. The apparatus of claim 92. wherein in the second position, the first set of expansion 
elements are axially aligned with the second set of expansion elements. 

95. An apparatus for radially expanding and plastically deforming an expandable tubular 

member, comprising: 

a support member, 
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member coupled to the support member; and 
the tubular member- 

movable gripping elements. 

» Tbe apparab* of d*. 97. —> .he grippe efcmeme - * — 

direction relative to the support member. 

gg The apparafua - cfaim 97. .M* <- «** — * " ™"* * " ^ 
direction relative to the support member. 

100 The apparafua o, =*m 97. where* me gripping events ere moveable h , redia, 
a^ie^exielditeclion relative to the support member. 

«, The appara.ua o. ofaim 97, wherein me gr.pp.ng element are moveaWe «™ a «rs. 
enW^^^^^V^u^.hem^mert^ete^poa^.o.* 
support member. 

102 Tbe appare.ua of claim 97, herein fhe griPW etemen* ere movea* M. . M 

r:^^— «--'--r" ,,,,, " ,,!hr 

member. 
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engage the tubular member, and wherein, during the movement from the first position to the 
second position, the gripping elements move in an axial direction relative to the support 
member. 

104 The apparatus of claim 97, wherein, if the tubular member is displaced in a first axial 
direction, the gripping device grips the tubular member; and wherein, if the tubular member 
is displaced in a second axial direction, the gripping device does not grip the tubular 
member. 

105. The apparatus of claim 97, wherein the gripping elements are moveable from a first 
position to a second position; wherein in the first position, the gripping elements do not 
engage the tubular member; wherein in the second position, the gripping elements do 
engage the tubular member; and wherein, the gripping elements are biased to remain in the 
first position. 

1 06: The apparatus of claim 97, wherein the gripping device further comprises: 

an actuator for moving the gripping elements from a first position to a second 

position; 

wherein in the first position, the gripping elements do not engage the tubular 
member; 

wherein in the second position, the gripping elements do engage the tubular 
member; and 
wherein the actuator is a fluid powered actuator. 

1 07 The apparatus of claim 95, further comprising: 

a locking device for locking the position of the tubular member relative to the support 
member. 

1 08. The apparatus of claim 95, further comprising: 
a packer assembly coupled to the support member. 

109. The apparatus of claim 108. wherein the packer assembly comprises: 
a packer, and 

a packer control device for controlling the operation of the packer coupled to the 
support member. 



1 10 The apparatus of claim. 109, wherein the packer comprises: 
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a support member defining a passage; 

a shoe comprising a float valve coupled to an end of the support member, 

one or more compressible packer elements movably coupled to the support member. 

a sHding 3 sLve valve movably positioned within the passage of the support member. 

,H. ^apparatus of claim 109, wherein the packer control device comprises: 
a support member, 

one or more drag blocks releasably coupled to the support member, and 
a stinger coupled to the support member for engaging the packer. 

112. The apparatus of claim 109, wherein the packer comprises: 
a support member defining a passage; 

a shoe comprising a float valve coupled to an end of the support member, 
one or more compressible packer elements movably coupled to the support 
member; and 

a sliding sleeve valve positioned within the passage of the support member, 
and 

wherein the packer control device comprises: 
a support member; 

one or more drag blocks releasably coupled to the support member, and 
a stinger coupled to the support member for engaging the sliding sleeve 



valve. 



113 The apparatus of claim 95, further comprising: 

an actuatorfor displacing the expansion device relative to the support member. 

114 . The apparatus of claim 113. wherein the actuator comprises: 
a first actuator for pulling the expansion device; and 
a second actuatorfor pushing the expansion device. 

115 The apparatus of claim 113, wherein the actuator comprises means for transferring 
torsional loads between the support member and the expansion dev.ce. 

llnLng torsional loads between the support member and me expans.cn dev.ce. 
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117. The apparatus of claim 1 1 3, wherein the actuator comprises a plurality of pistons 
positioned within corresponding piston chambers. 

118. The apparatus of claim 95, wherein the cutting device comprises: 
a support member, and 

a plurality of movable cutting elements coupled to the support member. 

119. The apparatus of claim 118. further comprising: 

an actuator coupled to the support member for moving the cutting elements between 

a first position and a second position; 
wherein in the first position, the cutting elements do not engage the tubular member; 

and 

wherein in the second position, the cutting elements engage the tubular member. 

1 20. The apparatus of claim 119, further comprising: 

a sensor coupled to the support member for sensing the internal diameter of the 
tubular member. 

121 The apparatus of claim 120, wherein the sensor prevents the cutting elements from 
being moved to the second position if the internal diameter of the tubular member is 
less than a predetermined value. 

1 22. The apparatus of claim 1 1 9, wherein the cutting elements comprise: 
a first set of cutting elements; and 

a second set of cutting elements; 

wherein the first set of cutting elements are interleaved with the second set of cutting 
elements. 

1 23. The apparatus of claim 122, wherein in the first position, the first set of cutting 
elements are not axially aligned with the second set of cutting elements. 

124. The apparatus of claim 122, wherein in the second position, the first set of cutting 
elements are axially aligned with the second set of cutting elements. 

1 25. The apparatus of claim 95, wherein the expansion device comprises: 
a support member; and 

a plurality of movable expansion elements coupled to the support member. 
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126 The apparatus of claim 125, further comprising: 

an actuator coupled to the support member for moving the expansion elements 
between a first position and a second position; 
. wherein in the first position, the expansion elements do not engage the tubular 
member; and 

wherein in the second position, the expansion elements engage the tubular member. 

12 7 The apparatus of claim 126, further comprising: 

a sensor coupled to the support member for sensing the internal diameter of the 

tubular member. 

128 The apparatus of claim 127. wherein the sensor prevents the expansion elements 
from being moved to the second position if the internal diameter of the tubular member ,s 
less than a predetermined value. 

129. The apparatus of claim 126, wherein the expansion elements comprise: 
a first set of expansion elements; and 
a second set of expansion elements; 

wherein the first set of expansion elements are interleaved with the second set of 
expansion elements. 

130 The apparatus of claim 129, wherein in the first position, thefirst set of expansion 
elements are not axially aligned with the second set of expansion elements. 

1 31 The apparatus of claim 129, wherein in the second position, the first set of expansion 
elements are axially aligned with the second set of expansion elements. 

132. The apparatus of claim 95, wherein the expansion device comprises an adjustable 
expansion device. 

133. The apparatus of claim 95, wherein the expansion device comprises a plurality of 
expansion devices. 

134. The apparatus of claim 133. wherein at least one of the expansion devices comprises 
an adjustable expansion device. 
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135. The apparatus of claim 134, wherein the adjustable expansion device comprises: 
a support member; and 

a plurality of movable expansion elements coupled to the support member. 

1 36. The apparatus of claim 1 35, further comprising: 

an actuator coupled to the support member for moving the expansion elements 

between a first position and a second position; 
wherein in the first position, the expansion elements do not engage the tubular 

member, and 

wherein in the second position, the expansion elements engage the tubular member. 

1 37. The apparatus of claim 1 36, further comprising: 

a sensor coupled to the support member for sensing the internal diameter of the 
tubular member. 

138. The apparatus of claim 137, wherein the sensor prevents the expansion elements 
from being moved to the second position if the internal diameter of the tubular member is 
less than a predetermined value. 

1 39. The apparatus of claim 1 36, wherein the expansion elements comprise: 
a first set of expansion elements; and 

a second set of expansion elements; 

wherein the first set of expansion elements are interleaved with the second set of 
expansion elements. 

140. The apparatus of claim 139, wherein in the first position, the first set of expansion 
elements are not axially aligned with the second set of expansion elements. 

141. The apparatus of claim 139, wherein in the second position, the first set of expansion 
elements are axially aligned with the second set of expansion elements. - 

142. An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a support member, 

a first expansion device for radially expanding and plastically deforming the tubular 

member coupled to the support member; and 
a second expansion device for radially expanding and plastically deforming the 
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1 43. The apparatus of claim 1 42, further comprising: 

a gripping device for gripping the tubular member coupled to the support member. 

144. The apparatus of claim 143, wherein the gripping device comprises a plurality of 
movable gripping elements. 

145. The apparatus of claim 144, wherein the gripping elements are moveable in a radial 
direction relative to the support member. 

146. The apparatus of claim 144. wherein the gripping elements are moveable in an axial 
direction relative to the support member. 

147. The apparatus of claim 144, wherein the gripping elements are moveable in a radial 
and an axial direction relative to the support member. 

148 The apparatus of claim 144. wherein the gripping elements are moveable from a first 
position to a second position; wherein in the first position, the gripping elements do not 
engage the tubular memben wherein in the second position, the gripping elements do 
engage the tubular member, and wherein, during the movement from the first position to the 
second position, the gripping elements move in a radial and an axial direction relative to the 
support member. 

149. The apparatus of claim 144, wherein the gripping elements are moveable from a first 
position to a second position; wherein in the first position, the gripping elements do not 
engage the tubular member; wherein in the second position, the gripping elements do 
engage the tubular member, and wherein, during the movement from the first position to the 
second position, the gripping elements move in a radial direction relative to the support 
member. 

150 The apparatus of claim 144. wherein the gripping elements are moveable from a first 
position to a second posrtion; wherein in the first position, the gripping elements do not 
engage the tubular member, wherein in the second position, the gripping elements do 
engage the tubular member, and wherein, during the movement from the first.posit.on to the 
second position, the gripping elements move in an axial direction relative to the support 
member. 
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151. The apparatus of claim 144, wherein, if the tubular member is displaced in a first 
axial direction, the gripping device grips the tubular member, and wherein, if the tubular 
member is displaced in a second axial direction, the gripping device does not grip the tubular 
member. 

1 52. The apparatus of daim 144, wherein the gripping elements are moveable from a first 
position to a second position; wherein in the first position, the gripping elements do not 
engage the tubular member; wherein in the second position, the gripping elements do 
engage the tubular member, and wherein, the gripping elements are biased to remain in the 
first position. 

1 53. The apparatus of claim 144, wherein the gripping device further comprises: 
an actuator for moving the gripping elements from a first position to a second 

position; 

wherein in the first position, the gripping elements do not engage the tubular 
member, 

wherein in the second position, the gripping elements do engage the tubular 
member; and 
wherein the actuator is a fluid powered actuator. 

154. The apparatus of claim 142, further comprising: 

a sealing device for sealing an interface with the tubular member coupled to the support 
member. 

.155. The apparatus of claim 154, wherein the sealing device seals an annulus defines 
between the support member and the tubular member. 

156. The apparatus of claim 142, further comprising: 

a locking device for locking the position of the tubular member relative to the support 
member. 

157. The apparatus of claim 142, further comprising: 
a packer assembly coupled to the support member. 

158. The apparatus of claim 157, wherein the packer assembly comprises: 
a packer; and 
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a packer control device for controlling the operation of the packer coupled to the 
support member. 

1 59. The apparatus of claim 1 58, wherein the packer comprises: 
a support member defining a passage; 

a shoe comprising a float valve coupled to an end of the support member, 
one or more compressible packer elements movably coupled to the support member, 
and 

a sliding sleeve valve movably positioned within the passage of the support member. 

160. The apparatus of claim 158, wherein the packer control device comprises: 
a support member, 

one or more drag blocks releasably coupled to the support member, and 
a stinger coupled to the support member for engaging the packer. 

161. The apparatus of claim 1 58, wherein the packer comprises: 

a support member defining a passage; 

a shoe comprising a float valve coupled to an end of the support member; 
one or more compressible packer elements movably coupled to the support 
member, and 

a sliding sleeve valve positioned within the passage of the support member; 
and 

wherein the packer control device comprises: 
a support member, 

one or more drag blocks releasably coupled to the support member and 
a stinger coupled to the support member for engaging the sliding sleeve 
valve. 

1 62. The apparatus of claim 142, further comprising: 

an actuator for displacing the expansion device relative to the support member. 

163. The apparatus of claim 162, wherein the actuator comprises: 
a first actuator for pulling the expansion device; and 

a second actuator for pushing the expansion device. 

164. The apparatus of claim 162, wherein the actuator comprises means for transferring 

torsional loads between the support member and the expansion device. 
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165. The apparatus of claim 163, wherein the first and second actuators comprise means 
for transferring torsional loads between the support member and the expansion device. 

166. The apparatus of claim 162, wherein the actuator comprises a plurality of pistons 
positioned within corresponding piston chambers. 

1 67. The apparatus of claim 142, further comprising: 

a cutting device for cutting the tubular member coupled to the support member. 

168. The apparatus of claim 167, wherein the cutting device comprises: 
a support member, and 

a plurality of movable cutting elements coupled to the support member. 

1 69. The apparatus of claim 1 68, further comprising: 

an actuator coupled to the support member for moving the cutting elements between 

a first position and a second position; 
wherein in the first position, the cutting elements do not engage the tubular member, 

and 

wherein in the second position, the cutting elements engage the tubular member. 

170. The apparatus of claim 169, further comprising: 

a sensor coupled to the support member for sensing the internal diameter of the 
tubular member. 

171 . The apparatus of claim 170. wherein the sensor prevents the cutting elements from 
being moved to the second position if the internal diameter of the tubular member is 
less than a predetermined value. 

1 72. The apparatus of claim 1 69, wherein the cutting elements comprise: 
a first set of cutting elements; and 

a second set of cutting elements; 

wherein the first set of cutting elements are interleaved with the second set of cutting 
elements. 

173. The apparatus of claim 172, wherein in the first position, the first set of cutting 

elements are not axially aligned with the second set of cutting elements. 
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The apparatus of claim 172, wherein in the second position, the first set of cutting 
elements are axially aligned with the second set of cutting elements. 

The apparatus of claim 1 42, wherein at least one of the first second expansion 
devices comprise: 
a support member, and 

a plurality of movable expansion elements coupled to the support member. - 
The apparatus of claim 175, further comprising: 

an actuator coupled to the support member for moving the expansion elements 

between a first position and a second position; 
wherein in the first position, the expansion elements do not engage the tubular 
member; and 

wherein in the second position, the expansion elements engage the tubular member. 
The apparatus of claim 176, further comprising: 

a sensor coupled to the support member for sensing the internal diameter of the 
tubular member. 

1 78. The apparatus of claim 177, wherein the sensor prevents the expansion elements 
from being moved to the second position if the internal diameter of the tubular member is 
less than a predetermined value. 

1 79. The apparatus of claim 1 76, wherein the expansion elements comprise: 
a first set of expansion elements; and 

a second set of expansion elements; 

wherein the first set of expansion elements are interleaved with the second set of 
expansion elements. 

1 80. The apparatus of claim 179, wherein in the first position, the first set of expansion 
elements are not axially aligned with the second set of expansion elements. 

1 81 . The apparatus of daim 179, wherein in the second position, the first set of expansion 
elements are axially aligned with the second set of expansion elements. 



182. 



The apparatus of claim 142, wherein at least one of the first and second expansion 

165 



WO 2004/092527 

devices comprise a plurality of expansion devices. 



PCMJS2004/010712 



183. The apparatus of claim 182, wherein at least one of the first and second expansion 
device comprise an adjustable expansion device. 

184. The apparatus of claim 183, wherein the adjustable expansion device comprises: 
a support member, and 

a plurality of movable expansion elements coupled to the support member. 

1 85 The apparatus of claim 1 84, further comprising: 

an actuator coupled to the support member for moving the expansion elements 

between a first position and a second position; 
wherein in the first position, the expansion elements do not engage the tubular 

member; and 

wherein in the second position, the expansion elements engage the tubular member. - 

186. The apparatus of claim 185, further comprising: 

a sensor coupled to the support member for sensing the internal diameter of the 

tubular member. 

187 The apparatus of claim 186, wherein the sensor prevents the expansion elements 
from being moved to the second position if the internal diameter of the tubular member is 
less than a predetermined value. 

1 88. The apparatus of claim 1 85, wherein the expansion elements comprise: 
a first set of expansion elements; and 

a second set of expansion elements; 

. wherein the first set of expansion elements are interleaved with the second set of 
expansion elements. 

1 89. The apparatus of claim 188, wherein in the first position, the first set of expansion 
elements are not axially aligned with the second set of expansion elements. 

190. The apparatus of claim 188, wherein in the second position, the first set of expansion 
" elements are axially aligned with the second set of expansion elements. 

191 . An apparatus for radially expanding and plastically deforming an expandable tubular 
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member, comprising: 

a support member, 

an expansion device for radially expanding and plastically deforming the tubular 

member coupled to the support member; and 
a packer coupled to the support member. 

192 The apparatus of claim 191, further comprising: 

a gripping device for gripping the tubular member coupled to the support member. 

193 . The apparatus of claim 192. wherein the gripping device comprises a plurality of 
movable gripping elements. 

194 . The apparatus of claim 193, wherein the gripping elements are moveable in a radial 
direction relative to the support member. 

195. The apparatus of claim 193. wherein the gripping elements are moveable in an axial 
direction relative to the support member. 

196 . The apparatus of daim 193. *m* «he grippe elemente am moveable in a radial 
and an axial direction relative to the support member. 

197 . The apparatus o, daim 193. wherein . helping elements are moveable « 
! ifo n to a second po*n; wherein in the M pos«on, she gripping elements do 1 
L ,„bular member wherein in rhe second position, the gripping elements do 

support member. 

198 The apparatus o, Calm 193. whereinlhe gripping elements are moveable from a <M 
LonTo a Ind po„ion ; wherein in ft. M pa*, »e gripping eienren* o no, 
. L tubutor member wherein in *e second position, the gripping elements do 

72 PO*n, are gripping elements move in a radial direct relarive to the suppor, 
member 

199 The appara,us o, daim 193, ^ Ore gripping dements are moveable , to. - a M 
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engage the tubular member, wherein in the second position, the gripping elements do 
engage the tubular member; and wherein, during the movement from the first position to the 
second position, the gripping elements move in an axial direction relative to the support 
member. 

200 The apparatus of claim 193. wherein, if the tubular member is displaced in a first 

axial direction, thegripping device grips the ^"^^^.^^ 
me mber is displaced in a second axial direction, the gripping device does not gnp the tubular 

member. 

2 01 The apparatus of claim 1 93. wherein the gripping elements are moveable from a first 
posit.cn to a second position; wherein in the first position, the gripping elements do not 
engage the tubular member; wherein in the second position, the gripping elements do 
engage the tubular member, and wherein, the gripping elements are biased to rema,n ,n the 
first position. 

202 The apparatus of claim 193, wherein the gripping device further comprises: 
an actuator for moving the gripping elements from a first position to a second 
position; 

wherein in the first position, the gripping elements do not engage the tubular 
member; 

wherein in the second position, the gripping elements do engage the tubular 
member; and 
wherein the actuator is a fluid powered actuator. 

203 The apparatus of claim 191 . further comprising: 

a sealing device for sealing an interface with the tubular member coupled to the support 
member. 

204. The apparatus of claim 203. wherein the sealing device seals an annu.us defines 
between the support member and the tubular member. 

205 The apparatus of claim 191, further comprising: 

a locking device for locKing the position of the tubular member relative to the support 
member. 

206 Theapparatusofc.aim191,whereinthe P ackerassemblycom P rises: 
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a packer, and 

a packer control device for controlling the operation of the packer coupled to the 
support member. 

207. The apparatus of claim 206, wherein the packer comprises: 
a support member defining a passage; 

a shoe comprising a float valve coupled to an end of the support member, 
one or more compressible packer elements movably coupled to the support member, 
and 

a sliding sleeve valve movably positioned within the passage of the support member. 

208. The apparatus of claim 206, wherein the packer control device comprises: 
a support member, 

one or more drag blocks releasably coupled to the support member; and 
a stinger coupled to the support member for engaging the packer. 

209. The apparatus of claim 206. wherein the packer comprises: 

a support member defining a passage; 

a shoe comprising a float valve coupled to an end of the support member; 
one or more compressible packer elements movably coupled to the support 
member; and 

' a sliding sleeve valve positioned within the passage of the support member, 
and 

wherein the packer control device comprises: 
a support member, 

one or more drag blocks releasably coupled to the support member, and 
a stinger coupled to the support member for engaging the sliding sleeve 
valve. 

210 The apparatus of claim 101. further comprising: 

an actuator for displacing the expansion device relative to the support member. 

211. The apparatus of claim 210. wherein the actuator comprises: 
a first actuator for pulling the expansion device; and 
a second actuator for pushing the expansion device. 

214 . The apparatus of claim 210, wherein the actuator comprises means for transferring 
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torsional loads between the support member and .be expansion device. 

JfrenaJT^ >oads befween fhe support member end fhe expansron dev,ce. 

216. The apparatus of daim 210, wherein the actuator comprises a piuraK, of pistons 
positioned within corresponding piston chambers. 

2,7. The apparatus of daim 191. further comprising a cubing device coupied to the 

support member for cuffing the tubular member. 
218. Theapparatusofolaim217.»rt,ereinthecuttingdevicecompnses: 

a support member, and 

a plurality of movable cutting elements coupled to the support member. 
219 The apparatus of claim 218, further comprising: tehriween 

a first position and a second position; 
^ », Jure, posiaon. the cu« ~ do no, engage ane tubuiar member. 

^intfhe second pos.cn, the cuffing elements engage me fubuiar member. 

220 The apparatus of claim 219. further composing: 
rsensLupled.omesupportmember,orsensing.he,n. OT a.d,aree,ero,me 

tubular member. 

221 The apparatus of daim 220. wftereln the sensor prevents me cuffing elements from 
less than a predetermined value. 

222. The apparatus of claim 219, wherein the cutting elements comprise: 
a first set of cutting elements; and 
a second set of cutting elements; 

£Z oiefrrs.se. o, cuffing Cements are inferteaved *«e second sefofcffung 
elements. 

223. The apparafus o, daim 222. wherein in me M posibon. .he firsfse, of «rmng 
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elements are not axially aligned with the second set of cutting elements. 

224. The apparatus of claim 222, wherein in the second position, the first set of cutting 
elements are axially aligned with the second set of cutting elements. 

225. The apparatus of claim 191, wherein the expansion device comprises: 
a support member, and 

a plurality of movable expansion elements coupled to the support member. 

226. The apparatus of claim 225. further comprising: 

an actuator coupled to the support member for moving the expansion elements 

between a first position and a second position; 
wherein in the first position, the expansion elements do not engage the tubular 

member; and 

wherein in the second position, the expansion elements engage the tubular member. 

227. The apparatus of claim 226, further comprising: 

a sensor coupled to the support member for sensing the internal diameter of the 
tubular member. 

228 The apparatus of claim 227, wherein the sensor prevents the expansion elements 
from being moved to the second position if the internal diameter of the tubular member is 
less than a predetermined value. 

229. The apparatus of claim 226, wherein the expansion elements comprise: 
a first set of expansion elements; and 

a second set of expansion elements; 

wherein the first set of expansion elements are interleaved with the second set of 
expansion elements. 

230. The apparatus of claim 229, wherein in the first position, the first set of expansion 
elements are not axially aligned with the second set of expansion elements. 

231 The apparatus of claim 229, wherein in the second position, the first set of expansion 
elements are axially aligned with the second set of expansion elements. 

232. The apparatus of claim 191, wherein the expansion device comprises an adjustable 



WO 2004/092527 



PCT/US2004/010712 



expansion device. 

233. The apparatus of daim 191, wherein the expansion device comprises a plurality of 
expansion devices. 

234. The apparatus of claim 233, wherein at least one of the expansion devices comprises 
an adjustable expansion device. 

235. The apparatus of claim 234, wherein the adjustable expansion device comprises: 
a support member; and 

a plurality of movable expansion elements coupled to the support member. 

236. The apparatus of claim 235, further comprising: 

an actuator coupled to the support member for moving the expansion elements 

between a first position and a second position; 
wherein in the first position, the expansion elements do not engage the tubular 

member; and 

wherein in the second position, the expansion elements engage the tubular member. 

237. The apparatus of claim 236, further comprising: 

a sensor coupled to the support member for sensing the internal diameter of the 
tubular member. 

238 THe apparatus of claim 237, wherein the sensor prevents the expansion elements 
from being moved to the second position if the internal diameter of the tubular member is 
less than a predetermined value. 

239. The apparatus of claim 236, wherein the expansion elements comprise: 
a first set of expansion elements; and 
a second set of expansion elements; 

wherein the first set of expansion elements are interleaved with the second set of 
expansion elements. 

240 The apparatus of claim 239, wherein in the first position, the first set of expansion 
elements are not axially aligned with the second set of expansion elements. 

241 . The apparatus of daim 239, wherein in the second position, the first set of expansion 
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e j emen ts are axially aligned with the second set of expansion elements. 

242. An apparatus for radially expanding and plastically defaming an expandable tubular 
member, comprising: 

a support member; 

a cutting device for cutting the tubular member coupled to the support member, 
a gripping device for gripping the tubular member coupled to the support member; 
a sealing device for sealing an interface with the tubular member coupled to the 
support member; 

a locking device for locking the position of the tubular member relative to the support 
member; 

a first adjustable expansion device for radially expanding and plastically deforming 

the tubular member coupled to the support member; 
a second adjustable expansion device for radially expanding and plastically 

deforming the tubular member coupled to the support member, 
a packer coupled to the support member; and 

an actuator for displacing one or more of the sealing assembly, first and second 
adjustable expansion devices, and packer relative to the support member. 

243. The apparatus of claim 242, wherein the gripping device comprises a plurality of 
movable gripping elements. 

244. The apparatus of claim 243, wherein the gripping elements are moveable in a radial 
direction relative to the support member. 

245. The apparatus of claim 243, wherein the gripping elements are moveable in an axial 
direction relative to the support member. 

246. The apparatus of claim 243, wherein the gripping elements are moveable in a radial 
and an axial direction relative to the support member. 

247. The apparatus of claim 243,-wherein the gripping elements are moveable from a first 
position to a second position; wherein in the first position, the gripping elements do not 
engage the tubular member, wherein in the second position, the gripping elements do 
engage the tubular member; and wherein, during the movement from the first position to the 
second position, the gripping elements move in a radial and an axial direction relative to the 
support member. 
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248. The apparatus of claim 243, wherein the gripping elements are moveable from a first 
position to a second position; wherein in the first position, the gripping elements do not 
engage the tubular member, wherein in the second position, the gripping elements do 
engage the tubular member, and wherein, during the movement from the first position to the 
second position, the gripping elements move in a radial direction relative to the support 
member. 

249. The apparatus of claim 243, wherein the gripping elements are moveable from a first 
position to a second position; wherein in the first position, the gripping elements do not 
engage the tubular member; wherein in the second position, the gripping elements do 
engage the tubular member, and wherein, during the movement from the first position to the 
second position, the gripping elements move in an axial direction relative to the support 
member. 

250 The apparatus of claim 243, wherein, if the tubular member is displaced in a first 
axial direction, the gripping device grips the tubular member, and wherein, if the tubular 
member is displaced in a second axial direction, the gripping device does not gnp the tubular 
member. 

- 251 The apparatus of claim 243. wherein the gripping elements are moveable from a first 
position to a second position; wherein in the first position, the gripping elements do not 
engage the tubular member wherein in the second position, the gripping elements do 
engage the tubular member; and wherein, the gripping elements are biased to rema,n in the 
first position. 

252 The apparatus of claim 243. wherein the gripping device further comprises: 
an actuator for moving the gripping elements from a first position to a second 
position; 

wherein in the first position, the gripping elements do not engage the tubular 
member, 

wherein in the second position, the gripping elements do engage the tubular 
merriber; and 
wherein the actuator is a fluid powered actuator. 

253. The apparatus of claim 242. wherein the sealing device seals an annulus defines 

between the support member and the tubular member. 
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254. The apparatus of claim 242, wherein the packer assembly comprises: 
a packer, and 

a packer control device for controlling the operation of the packer coupled to the 
support member. 

255. The apparatus of claim 254, wherein the packer comprises: 
a support member defining a passage; 

a shoe comprising a float valve coupled to an end of the support member; 
one or more compressible packer elements movabiy coupled to the support member; 
and 

a sliding sleeve valve movabiy positioned within the passage of the support member. 

256. The apparatus of claim 254, wherein the packer control device comprises: 
a support member, 

one or more drag blocks reieasably coupled to the support member, and 
a stinger coupled to the support member for engaging the packer. 

257. The apparatus of claim 254, wherein the packer comprises: 

a support member defining a passage; 

a shoe comprising a float valve coupled to an end of the support member; 
one or more compressible packer elements movabiy coupled to the support 
member; and 

a sliding sleeve valve positioned within the passage of the support member; 
and 

wherein the packer control device comprises: 
a support member; 

one or more drag blocks reieasably coupled to the support member; and 
a stinger coupled to the support member for engaging the sliding sleeve 
valve. 

258. The apparatus of claim 242, wherein the actuator comprises: 
a first actuator for pulling the expansion device; and 

a second actuator for pushing the expansion device. 

259. The apparatus of claim 242, wherein the actuator comprises means for transferring 

torsional loads between the support member and the expansion device. 
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260. The apparatus of claim 258, wherein the first and second actuators comprise means 
for transferring torsional loads between the support member and the expansion device. 

261 . The apparatus of claim 242, wherein the actuator comprises a plurality of pistons 
positioned within corresponding piston chambers. 

262. The apparatus of claim 242, wherein the cutting device comprises: 
a support member, and 

a plurality of movable cutting elements coupled to the support member. 

263. The apparatus of claim 262, further comprising: 

an actuator coupled to the support member for moving the cutting elements between 

a first position and a second position; 
wherein in the first position, the cutting elements do not engage the tubular member, 

and 

wherein in the second position, the cutting elements engage the tubular member. 

264. The apparatus of claim 263, further comprising: 

a sensor coupled to the support member for sensing the internal diameter of the 
tubular member. 

265. The apparatus of claim 264, wherein the sensor prevents the cutting elements from 
being moved to the second position if the internal diameter of the tubular member is 
less than a predetermined value. 

266. The apparatus of daim 263, wherein the cutting elements comprise: 
a first set of cutting elements; and 

a second set of cutting elements; 

wherein the first set of cutting elements are interleaved with the second set of cutting 
elements. 

267. The apparatus of claim 266, wherein in the first position, the first set of cutting 
elements are not axially aligned with the second set of cutting elements. 



268. 



The apparatus of claim 266, wherein in the second position, the first set of cutting 
elements are axially aligned with the second set of cutting elements. 
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269. The apparatus of claim 242, wherein at least one of the adjustable expansion devices 
comprise: 

a support member; and 

a plurality of movable expansion elements coupled to the support member. 

270. The apparatus of claim 269, further comprising: 

an actuator coupled to the support member for moving the expansion elements 

between a first position and a second position; 
wherein in the first position, the expansion elements do not engage the tubular 

member, and 

wherein in the second position, the expansion elements engage the tubular member. 

27 1 . The apparatus of claim 270, further comprising: 

a sensor coupled to the support member for sensing the internal diameter of the 
tubular member. 

272. The apparatus of claim 271 , wherein the sensor prevents the expansion elements 
from being moved to the second position if the internal diameter of the tubular member is 
less than a predetermined value. 

273. The apparatus of claim 270, wherein the expansion elements comprise: 
a first set of expansion elements; and 

a second set of expansion elements; . 

wherein the first set of expansion elements are interleaved with the second set of 
expansion elements. 

274. The apparatus of claim 273, wherein in the first position, the first set of expansion 
elements are not axially aligned with the second set of expansion elements. 

275. The apparatus of claim 273, wherein in the second position, the first set of expansion 
elements are axially aligned with the second set of expansion elements. 

276. The apparatus of claim 242, wherein at least one of the adjustable expansion devices 
comprise a plurality of expansion devices. 



277 The apparatus of claim 276, wherein at least one of the adjustable expansion devices 
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comprise: 

a support member; and 

a plurality of movable expansion elements coupled to the support member. 

278. The apparatus of claim 277, further comprising: 

an actuator coupled to the support member for moving the expansion elements 

between a first position and a second position; 
wherein in the first position, the expansion elements do not engage the tubular 

member, and 

wherein in the second position, the expansion elements engage the tubular member. 

279. The apparatus of claim 278, further comprising: 

a sensor coupled to the support member for sensing the internal diameter of the 
tubular member. 

280. The apparatus of claim 279, wherein the sensor prevents the expansion elements 
from being moved to the second position if the internal diameter of the tubular member is 
less than a predetermined value. 

281 The apparatus of claim 278, wherein the expansion elements comprise: 
a first set of expansion elements; and 
a second set of expansion elements; 

wherein the first set of expansion elements are interleaved with the second set of 
expansion elements. 

282. The apparatus of claim 281 , wherein in the first position, the first set of expansion 
elements are not axially aligned with the second set of expansion elements. 

283. The apparatus of claim 281 . wherein in the second position, the first set of expansion 
elements are axially aligned with the second set of expansion elements. 

284. An apparatus for cutting a tubular member, comprising: 
a support member, and 

a plurality of movable cutting elements coupled to the support, member. 

285 The apparatus of claim 284, further comprising: 

an actuator coupled to the support member for moving the cutting elements between 
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a first position and a second position; 
wherein in the first position, the cutting elements do not engage the tubular member; 
and 

wherein in the second position, the cutting elements engage the tubular member. 

286. The apparatus of claim 285, further comprising: 

a sensor coupled to the support member for sensing the internal diameter of the 
tubular member. 

287. The apparatus of claim 286, wherein the sensor prevents the cutting elements from 
being moved to the second position if the internal diameter of the tubular member is less 
than a predetermined value. 

288. The apparatus of claim 285, wherein the cutting elements comprise: 
a first set of cutting elements; and 

a second set of cutting elements; 

wherein the first set of cutting elements are interleaved with the second set of cutting 
elements. 

289. The apparatus of claim 288, wherein in the first position, the first set of cutting 
elements are not axially aligned with the second set of cutting elements. 

290. The apparatus of claim 288, wherein in the second position, the first set of cutting 
elements are axially aligned with the second set of cutting elements. 

291 . An apparatus for engaging a tubular member, comprising: 
a support member; and 

a plurality of movable elements coupled to the support member. 

292. The apparatus of claim 291 , further comprising: 

an actuator coupled to the support member for moving the elements between a first 

position and a second position; 
wherein in the first position, the elements do not engage the tubular member; and 
wherein in the second position, the elements engage the tubular member. 

293. The apparatus of claim 292, further comprising: 

a sensor coupled to the support member for sensing the internal diameter of the 
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tubular member. 

294. The apparatus of claim 293, wherein the sensor prevents the elements from being 
moved to the second position if the internal diameter of the tubular member is less than a 
predetermined value. 

295. The apparatus of claim 292, wherein the elements comprise: 
a first set of elements; and 

a second set of elements; 

wherein the first set of elements are interleaved with the second set of elements. 

296. The apparatus of claim 295, wherein in the first position, the first set of elements are 
not axially aligned with the second set of elements. 

297. The apparatus of claim 295, wherein in the second position, the first set of elements 
are axially aligned with the second set of elements. 

298. An apparatus for gripping a tubular member, comprising: 
a plurality of movable gripping elements. 

299. The apparatus of claim 298, wherein the gripping elements are moveable in a radial 
direction. 

300. The apparatus of claim 298, wherein the gripping elements are moveable in an axial 
direction. 

301 . The apparatus of claim 298, wherein the gripping elements are moveable from a first 
position to a second position; wherein in the first position, the gripping elements do not 
engage the tubular member; wherein in the second position, the gripping elements do 
engage the tubular member; and wherein, during the movement from the first position to the 
second position, the gripping elements move in a radial and an axial direction. 

302. The apparatus of claim 298, wherein the gripping elements are moveable from a first 

position to a second position; wherein in the first position, the gripping elements do not 

engage the tubular member, wherein in the second position, the gripping elements do 

engage the tubular member; and wherein, during the movement from the first position to the 

second position, the gripping elements move in a radial direction. 
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303. The apparatus of claim 298, wherein the gripping elements are moveable from a first 
position to a second position; wherein in the first position, the gripping elements do not 
engage the tubular member; wherein in the second position, the gripping elements do 
engage the tubular member; and wherein, during the movement from the first position to the 
second position, the gripping elements move in an axial direction. 

304. The apparatus of claim 298, wherein, in a first axial direction, the gripping device 
grips the tubular member, and wherein, in a second axial direction, the gripping device does 
not grip the tubular member. 

305. The apparatus of claim 298, further comprising an actuator for moving the gripping 
elements. 

306. The apparatus of claim 298, wherein the gripping elements comprise: 
a plurality of separate and distinct gripping elements. 

307. An actuator, comprising: 
a tubular housing; 

a tubular piston rod movably coupled to and at least partially positioned within the housing; 
a plurality of annular piston chambers defined by the tubular housing and the tubular piston 
rod; and 

a plurality of tubular pistons coupled to the tubular piston rod, each tubular piston movably 
positioned within a corresponding annular piston chamber. 

308. The actuator of claim 307, further comprising means for transmitting torsional loads 
between the tubular housing and the tubular piston rod. 

309. An apparatus for controlling a packer, comprising: 
a tubular support member, 

one or more drag blocks releasably coupled to the tubular support member, and 
a tubular stinger coupled to the tubular support member for engaging the packer. 

310. The apparatus of claim 309, further comprising a tubular sleeve coupled to the drag 
blocks. 

311. The apparatus of claim 309, wherein the tubular support member comprises one or 
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more axially aligned teeth for engaging the packer. 



312. A packer comprising: 

a support member defining a passage; 

a shoe comprising a float valve coupled to an end of the support member 
one or more compressible packer elements movably coupled to the support member, 
and 

a sliding sleeve valve movably positioned within the passage of the support member. 

313. A method of radially expanding and plastically deforming an expandable tubular 
member within a borehole having a preexisting wellbore casing, comprising: 

positioning the tubular member within the borehole in overlapping relation to the 
wellbore casing; 

radially expanding and plastically deforming a portion of the tubular member to form 
a bell section; and 

radially expanding and plastically deforming a portion of the tubular member above 
the bell section comprising a portion of the tubular member that overlaps with 
the wellbore casing; 

wherein the inside diameter of the bell section is greater than the inside diameter of 
the radially expanded and plastically deformed portion of the tubular member 
above the bell section. 

314. The method of claim 313, wherein radially expanding and plastically deforming a 
portion of the tubular member to form a bell section comprises: 

positioning an adjustable expansion device within the expandable tubular member; 

supporting the expandable tubular member and the adjustable expansion device 
within the borehole; 

lowering the'adjustable expansion device out of the expandable tubular member; 
increasing the outside dimension of the adjustable expansion device; and 
displacing the adjustable expansion device upwardly relative to the expandable 

tubular member n times to radially expand and plastically deform n portions of 
the expandable tubular member, wherein n is greater than or equal to 1. 

31 5. A method for forming a mono diameter wellbore casing, comprising: 

positioning an adjustable expansion device within a first expandable tubular member; 
supporting the first expandable tubular member and the adjustable expansion device 
within a borehole; 
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lowering the adjustable expansion device out of the first expandable tubular member; 

increasing the outside dimension of the adjustable expansion device; 
. displacing the adjustable expansion device upwardly relative to the first expandable 
tubular member m times to radially expand and plastically deform m portions 
of the first expandable tubular member within the borehole; 

positioning the adjustable expansion device within a second expandable tubular 
member; 

supporting the second expandable tubular member and the adjustable expansion 
device within the borehole in overlapping relation to the first expandable 
tubular member; 

lowering the adjustable expansion device out of the second expandable tubular 
member; 

increasing the outside dimension of the adjustable expansion device; and 
displacing the adjustable expansion device upwardly relative to the second 

expandable tubular member n times to radially expand and plastically deform 
n portions of the second expandable tubular member within the borehole. 

316. A method for radially expanding and plastically deforming an expandable tubular 
member within a borehole, comprising: 

positioning an adjustable expansion device within the expandable tubular member; 
supporting the expandable tubular member and the adjustable expansion device 
within the borehole; 

lowering the adjustable expansion device out of the expandable tubular member, 

increasing the outside dimension of the adjustable expansion device; 

displacing the adjustable expansion mandrel upwardly relative to the expandable 

tubular member n times to radially expand and plastically deform n portions of 
the expandable tubular member within the borehole; and 

pressurizing an interior region of the expandable tubular member above the 
adjustable expansion device during the radial expansion and plastic 
deformation of the expandable tubular member within the borehole. 

317. A method for forming a mono diameter wellbore casing, comprising: 

positioning an adjustable expansion device within a first expandable tubular member; 
supporting the first expandable tubular member and the adjustable expansion device 
within a borehole; 

lowering the adjustable expansion device out of the first expandable tubular member, 

increasing the outside dimension of the adjustable expansion device; 
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displacing the adjustable expansion device upwardly relative to the first expandable 
tubular member m times to radially expand and plastically deform m portions 
of the first expandable tubular member within the borehole; 

pressurizing an interior region of the first expandable tubular member above the 
adjustable expansion device during the radial expansion and plastic 
deformation of the first expandable tubular member within the borehole; 

positioning the adjustable expansion mandrel within a second expandable tubular 
member; 

supporting the second expandable tubular member and me adjustable expansion 
mandrel within the borehole in overlapping relation to the first expandable 
tubular member, 

lowering the adjustable expansion mandrel out of the second expandable tubular 
member; 

increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the second 

expandable tubular member n times to radially expand and plastically deform 
n portions of the second expandable tubular member within the borehole; and 

pressurizing an interior region of the second expandable tubular member above the 
adjustable expansion mandrel during the radial expansion and plastic 
deformation of the second expandable tubular member within the borehole. 

31 8. A method for radially expanding and plastically deforming an expandable tubular 
member within a borehole, comprising: 

positioning first and second adjustable expansion devices within the expandable 

tubular member, 

supporting the expandabletubular member and the first and second adjustable 

expansion devices within the borehole; 
lowering the first adjustable expansion device out of the expandable tubular member, 
increasing the outside dimension of the first adjustable expansion device; 
displacing the first adjustable expansion device upwardly relative to the expandable 

tubular membertoradially expand and plastically deform a lower portion of 

the expandable tubular member; 
displacing the first adjustable expansion device and the second adjustable expansion 

device downwardly relative to the expandable tubular member, 
decreasing the outside dimension of the first adjustable expansion device and 

increasing the outside dimension of the second adjustable expansion dev.ce; 
displacing the second adjustable expansion device upwardly relative to the 
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expandable tubular member to radially expand and plastically deform portions 
of the expandable tubular member above the lower portion of the expandable 
tubular member, 

wherein the outside dimension of the first adjustable expansion device is greater than 
the outside dimension of the second adjustable expansion device. 

319. A method for forming a mono diameter weilbore casing, comprising: 

positioning first and second adjustable expansion devices within a first expandable 
tubular member; 

supporting the first expandable tubular member and the first and second adjustable 
expansion devices within a borehole; 

lowering the first adjustable expansion device out of the first expandable 
tubular member; 

increasing the outside dimension of the first adjustable expansion device; 

displacing the first adjustable expansion device upwardly relative to the first 
expandable tubular member to radially expand and plastically deform a lower 
portion of the first expandable tubular member; 

displacing the first adjustable expansion device and the second adjustable 
expansion device downwardly relative to the first expandable tubular member; 
- decreasing the outside dimension of the first adjustable expansion device and 
increasing the outside dimension of the second adjustable expansion device; 
displacing the second adjustable expansion device upwardly relative to the first 

expandable tubular member to radially expand and plastically deform portions 
of the first expandable tubular member above the lower portion of the 
expandable tubular member, 

positioning first and second adjustable expansion devices within a second 
expandable tubular member; 
supporting the first expandable tubular member and the first and second adjustable 
expansion devices within the borehole in overlapping relation to the first 
expandable tubular member; 

lowering the first adjustable expansion device out of the second expandable 
tubular member, 

increasing the outside dimension of the first adjustable expansion device; 

displacing the first adjustable expansion device upwardly relative to the 
second expandable tubular member to radially expand and plastically deform 
a lower portion of the second expandable tubular member; 
displacing the first adjustable expansion device and the second adjustable 
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expansion device downwardly relative to the second expandable tubular 

member, ^ 
decreasing the outside dimension of the first adjustable expansion dev,ce and 
increasing the outside dimension of the second adjustable expansion device; 
and 

displacing the second adjustable expansion device upwardly relative to the second 
expandable tubular member to radially expand and plastically deform portions 
of the second expandable tubular member above the lower portion of the 
second expandable tubular member, 

wherein the outside dimension of the first adjustable expansion device is greater than 
the outside dimension of the second adjustable expansion dev.ce. 

320. A method for radially expanding and plastically deforming an expandable tubular 
member within a borehole, comprising: 

positioning first and second adjustable expansion devices within the expandable 
tubular member, 

supporting the expandable tubular member and the first and second adjustable 

expansion devices within the borehole; 
.owering the first adjustable expansion device out of the expandable tubular member; 
increasing the outside dimension of the first adjustable expansion dev.ce; 
displacing the first adjustable expansion device upwardiy relative to the expandable 
tubular member to radially expand and plastically deform a lower porfion of 
the expandable tubular member, 
pressurizing an interior region of the expandable tubu.ar member above the first 

adjustable expansion device during the radial expansion of the lower port.cn 
of the expandable tubular member by the first adjustable expansion device; 
displacing the first adjustable expansion device and the second adjustable expanse 

device downwardly relative to the expandable tubular member, 
decreasing the outside dimension of the first adjustable expansion device and 

increasing the outside dimension of the second adjustable expansion dev.ce; 
displacing the second adjustable expansion device upwardly relative to the 

expandable tubular member to radially expand and plastically deform portions 
of the expandable tubular member above the lower portion of the expandable 
tubular member, and 

pressurizing an interior region of the expandable tubular member above the second 
adjustable expansion device during the radial expansion of the porfions of the 
expandable tubular member above the lower portion of the expandable 
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tubular member by the second adjustable expansion device; 
wherein the outside dimension of the first adjustable expansion device is greater than 
the outside dimension of the second adjustable expansion device. 

321 . A method for forming a mono diameter wellbore casing, comprising: 

positioning first and second adjustable expansion devices within a first expandable 
tubular member; 

supporting the first expandable tubular member and the first and second adjustable 
expansion devices within a borehole; 

lowering the first adjustable expansion device out of the first expandable 
tubular member; 

increasing the outside dimension of the first adjustable expansion device; 

displacing the first adjustable expansion device upwardly relative to the first 
expandable tubular member to radially expand and plastically deform a lower 
portion of the first expandable tubular member; 

pressurizing an interior region of the first expandable tubular member above the first 
adjustable expansion device during the radial expansion of the lower portion 
of the first expandable tubular member by the first adjustable expansion 
device; 

displacing the first adjustable expansion device and the second adjustable expansion 
device downwardly relative to the first expandable tubular member; 

decreasing the outside dimension of the first adjustable expansion device and 

increasing the outside dimension of the second adjustable expansion device; 

displacing the second adjustable expansion device upwardly relative to the first 

expandable tubular member to radially expand and plastically deform portions 
of the first expandable tubular member above the lower portion of the 
expandable tubular member; 

pressurizing an interior region of the first expandable tubular member above the 
second adjustable expansion device during the radial expansion of the 
portions of the first expandable tubular member above the lower portion of the 
first expandable tubular member by the second adjustable expansion device; 

positioning first and second adjustable expansion devices within a second 
expandable tubular member; 

supporting the first expandable tubular member and the first and second adjustable 

expansion devices within the borehole in overlapping relation to the first 

expandable tubular member; 

lowering the first adjustable expansion device out of the second expandable tubular 
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member, 

increasing the outside dimension of the first adjustable expansion device; 

displacing the first adjustable expansion device upwardly relative to the 
second expandable tubular member to radially expand and plastically deform 
a lower portion of the second expandable tubular member; 

pressurizing an interior region of the second expandable tubular member above the 
first adjustable expansion device during the radial expansion of the lower 
portion of the second expandable tubular member by the first adjustable 
expansion device; 

displacing the first adjustable expansion device and the second adjustable expansion 
device downwardly relative to the second expandable tubular member; 
decreasing the outside dimension of the first adjustable expansion device and 
increasing the outside dimension of the second adjustable expansion device; 

displacing the second adjustable expansion device upwardly relative to the second 

expandable tubular member to radially expand and plastically deform portions 
of the second expandable tubular member above the lower portion of the 
second expandable tubular member; and 

pressurizing an interior region of the second expandable tubular member above the 
second adjustable expansion device during the radial expansion of the 
portions of the second expandable tubular member above the lower portion of 
the second expandable tubular member by the second adjustable expansion 
device; 

wherein the outside dimension of the first adjustable expansion device is greater than 
the outside dimension of the second adjustable expansion device. 

322. A method for radially expanding and plastically deforming an expandable tubular 
member within a borehole, comprising: 

supporting the expandable tubular member, an hydraulic actuator, and an adjustable 

expansion device within the borehole; 
increasing the size of the adjustable expansion device; and 
displacing the adjustable expansion device upwardly relative to the expandable 

tubular member using the hydraulic actuator to radially expand and plastically 
deform a portion of the expandable tubular member. 

323. The method of claim 322, further comprising: 

reducing the size of the adjustable expansion device after the portion of the 

expandable tubular member has been radially expanded and plastically 
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deformed. 

324. The method of claim 323, further comprising: 

fluidicly sealing the radially expanded and plastically deformed end of the expandable 
tubular member after reducing the size of the adjustable expansion device. 

325. The method of claim 324, further comprising: 

permitting the position of the expandable tubular member to float relative to the 

position of the hydraulic actuator after fluidicly sealing the radially expanded 
and plastically deformed end of the expandable tubular member. 

. 326. The method of claim 325, further comprising: 

injecting a hardenable fluidic sealing material into an annulus between the 

expandable tubular member and a preexisting structure after permitting the 
position of the expandable tubular member to float relative to the position of 
the hydraulic actuator. 

327. The method of claim 325, further comprising: 

increasing the size of the adjustable expansion device after permitting the position of 
the expandable tubular member to float relative to the position of the hydraulic 
actuator. 

328. The method of claim 327, further comprising: 

displacing the adjustable expansion cone upwardly relative to the expandable tubular 
member to radially expand and plastically deform another portion of the 
expandable tubular member. 

329. The method of claim 328, further comprising: 

if the end of the other portion of the expandable tubular member overlaps with 
a preexisting structure, then 

not permitting the position of the expandable tubular member to float 

relative to the position of the hydraulic actuator; and 
displacing the adjustable expansion cone upwardly relative to the 
expandable tubular member using the hydraulic actuator to 
radially expand and plastically deform the end of the other 
portion of the expandable tubular member that overlaps with 

the preexisting structure. 
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330. A method for forming a mono diameter wellbore casing within a borehole that 
includes a preexisting wellbore casing, comprising: 

supporting the expandable tubular member, an hydraulic actuator, and an adjustable 
expansion device within the borehole; 

increasing the size of the adjustable expansion device; 

displacing the adjustable expansion device upwardly relative to the expandable 

tubular member using the hydraulic actuator to radially expand and plastically 
deform a portion of the expandable tubular member, and 

displacing the adjustable expansion device upwardly relative to the expandable 
tubular member to radially expand and plastically deform the remaining 
portion of the expandable tubular member and a portion of the preexisting 
wellbore casing that overlaps with an end of the remaining portion of the 
expandable tubular member. 

331 The method of claim 330, further comprising: 

reducing the size of the adjustable expansion device after the portion of the 
expandable tubular member has been radially expanded and plastically 
deformed. . 

332. The method of claim 331 , further comprising: 

fluidicly sealing the radially expanded and plastically deformed end of the expandable 
tubular member after reducing the size of the adjustable expansion device. 

333. The method of claim 332, further comprising: 

permitting the position of the expandable tubular member to float relative to 
the position of the hydraulic actuator after fluidicly sealing the radially 
expanded and plastically deformed end of the expandable tubular member. 

334. The method of claim 333, further comprising: 

injecting a hardenable fluidic sealing material into an annulus between the 

expandable tubular member and the borehole after permitting the position of 
the expandable tubular member to floattelative to the position of the hydraulic 
actuator. 

335 The method of claim 333, further comprising: 

increasing the size of the adjustable expansion device after permitting the position of 
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the expandable tubular member to float relative to the position of the hydraulic 
actuator. 

336. The method of claim 335, further comprising: 

displacing the adjustable expansion cone upwardly relative to the expandable tubular 
member to radially expand and plastically defornvthe remaining portion of the 
expandable tubular member. 

337 jhe method of claim 336, further comprising: 

not permitting the position of the expandable tubular member to float relative to the 

position of the hydraulic actuator, and 
displacing the adjustable expansion cone upwardly relative to the expandable tubular 
member using the hydraulic actuator to radially expand and plastically deform 
the end of the remaining portion of the expandable tubular member that 
overlaps with the preexisting wellbore casing after not permitting the position 
of the expandable tubular member to float relative to the position of the 
hydraulic actuator. 

338. A method of radially expanding and plastically deforming a tubular member, 
comprising: 

positioning the tubular member within a preexisting structure; 

radially expanding and plastically deforming a lower portion of the tubular member to 

form a bell section; and 
radially expanding and plastically deforming a portion of the tubular member above 

the bell section. 

339. The method of claim 338, wherein positioning the tubular member within a 
preexisting structure comprises: 

locking the tubular member to an expansion device. 

- 340. The method of claim 339, wherein the outside diameter of the expansion device is 
less *han the inside diameter of the tubular member. 

341 . The method of claim 339, wherein the expansion device is positioned within the 
tubular member. 

342. The method of claim 339, wherein the expansion device comprises an adjustable 
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expansion device. 

343. The method of claim 342, wherein the adjustable expansion device is adjustable to a 
plurality of sizes. 

344. The method of claim 339, wherein the expansion device comprises a plurality of 
expansion devices. 

345. The method of claim 344, wherein at least one of the expansion devices comprises 
an adjustable expansion device. 

346. The method of claim 345, wherein at least one of the adjustable expansion device is 
adjustable to a plurality of sizes. 

347. The method of claim 338, wherein radially expanding and plastically deforming a 
lower portion of the tubular member to form a bell section comprises: 

lowering an expansion device out of an end of the tubular member; and 
pulling the expansion device through the end of the tubular member. 

348. The method of claim 347, wherein lowering an expansion device out of an end of the 
tubular member comprises: 

lowering the expansion device out of the end of the tubular member; and 
adjusting the size of the expansion device. 

349. The method of claim 348, wherein the adjustable expansion device is adjustable to a 
plurality of sizes. 

350. The method of claim 348, wherein the expansion device comprises a plurality of 
adjustable expansion devices. 

351 . The method of claim 350, wherein at least one of the adjustable expansion devices ii 
adjustable to a plurality of sizes. 

352. The method of claim 347, wherein pulling the expansion device through the end of 
the tubular member comprises: 

gripping the tubular member, and 

pulling an expansion device through an end of the tubular member. 
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353. The method of claim 352, wherein gripping the tubular member comprises: 
permitting axial displacement of the tubular member in a first direction; and 
not permitting axial displacement of the tubular member in a second direction. 

354. The method of daim 352, wherein pulling the expansion device through the end of 
the tubular member comprises: 

pulling the expansion device through the end of the tubular member using an 
actuator. 

355. The method of claim 338, wherein radially expanding and plastically deforming a 
portion of the tubular member above the bell section comprises: 

lowering an expansion device out of an end of the tubular member; and 
pulling the expansion device through the end of the tubular member. 

356. The method of claim 355, wherein lowering an expansion device out of an end of the 
tubular member comprises: 

lowering the expansion device out of the end of the tubular member, and 
adjusting the size of the expansion device. 

357. The method of claim 356, wherein the adjustable expansion device is adjustable to a 
plurality of sizes. 

358. The method of claim 356, wherein the expansion device comprises a plurality of 
adjustable expansion devices. 

359. The method of claim 358, wherein at least one of the adjustable expansion devices is 
adjustable to a plurality of sizes. 

360. The method of claim 355, wherein pulling the expansion device through the end of 
the tubular member comprises: 

gripping the tubular member, and 

pulling an expansion device through an end of the tubular member. 

361 . The method of claim 360, wherein gripping the tubular member comprises: 

permitting axial displacement of the tubular member in a first direction; and 

not permitting axial displacement of the tubular member in a second direction. 
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362. The method of claim 360, wherein pulling the expansion device through the end of 
the tubular member comprises: 

pulling the expansion device through the end of the tubular member using an 

actuator. 

363. The method of claim 355. wherein pulling the expansion device through the end of 
the tubular member comprises: 

pulling the expansion device through the end of the tubular member using fluid 

pressure. 

364. The method of claim 363, wherein pulling the expansion device through the end of 
the tubular member using fluid pressure comprises: 

pressurizing an annulus within the tubular member above the expansion device. 

365. The method of claim 338, wherein radially expanding and plastically deforming a 
portion of the tubular member above the bell section comprises: 

fluidicJy sealing an end of the tubular member and 
pulling the expansion device through the tubular member. 

366. The method of claim 365, wherein the expansion device is adjustable. 

367. The method of claim 366! wherein the expansion device is adjustable to a plurality of 
sizes. 

368. The method of claim 365, wherein the expansion device comprises a plurality of 
adjustable expansion devices. 

369. The method of claim 368, wherein at least one of the adjustable expansion devices is 
adjustable to a plurality of sizes. 

370. The method of claim 365, wherein pulling the expansion device through the end of 
the tubular member comprises: 

gripping the tubular member, and 

pulling an expansion device through an end of the tubular member. 

371 The method of claim 370, wherein gripping the tubular member comprises: 
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permitting axial displacement of the tubular member in a first direction; and 
not permitting axial displacement of the tubular member in a second direction. 

372. The method of claim 370, wherein pulling the expansion device through the end of 
the tubular member comprises: 

pulling the expansion device through the end of the tubular member using an 

actuator. 

373. The method of claim 365, wherein pulling the expansion device through the end of 
the tubular member comprises: 

pulling the expansion device through the end of the tubular member using fluid 

pressure. 

374. The method of claim 373, wherein pulling the expansion device through the end of 
the tubular member using fluid pressure comprises: 

pressurizing an annulus within the tubular member above the expansion device. 

375. The method of claim 338, wherein radially expanding and plastically deforming a ■ 
portion of the tubular member above the bell section comprises: 

overlapping the portion of the tubular member above the bell" section with an end of a 

preexisting tubular member; and 
pulling an expansion device through the overlapping portions of the tubular member 

and the preexisting tubular member. 

376. The method of claim 375, wherein the expansion device is adjustable. 



377. 
sizes. 



The method of claim 376, wherein the expansion device is adjustable to a plurality of 



378. The method of claim 375. wherein the expansion device comprises a plurality of 
adjustable expansion devices. 

379. The method of claim 378, wherein at least one of the adjustable expansion devices is 
adjustable to a plurality of sizes. 

380 The method of claim 375, wherein pulling the expansion device through the 
overlapping portions of the tubular member and the preexisting tubular member comprises: 
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gripping the tubular member, and 

pulling the expansion device through the overlapping portions of the tubular member 
and the preexisting tubular member. 

381 The method of claim 380, wherein gripping the tubular member comprises: 
permitting axial displacement of the tubular member in a first direction; and 
not permitting axial displacement of the tubular member in a second direction. 

382 The method of claim 380, wherein pulling the expansion device through the 
overlapping portions of the tubular member and the preexisting tubular member compnses: 

pulling the expansion device through the overlapping portions of the tubular member 
and the preexisting tubular member using an actuator. 

383 The method of claim 375, wherein pulling the expansion device through the 
overlapping portions of the tubular member and the preexisting tubular member compnses: 

pulling the expansion device through the overtaking portions of the tubular member 
and the preexisting tubular member using fluid pressure. 

384 The method of claim 383, wherein pulling the expansion device through the 
overlapping portions of the tubular member and the preexisting tubular member us,ng flu* 

pressure comprises: . 

pressurizing an annulus within the tubular member above the expansion dev.ce. 

385 The method of claim 375, further comprising: 

cutting an end of the portion of the tubular member that overlaps with the preex.st.ng 

- tubular member. 

386 The method of claim 385, further comprising: 

removing the cut off end of the expandable tubular member from the preex.st.ng 

-structure. 

387 The method of claim 338, further comprising: 

injecting a hardenable fluidic sealing material into an annulus between the 
expandable tubular member and the preexisting structure. 

388. The method of claim 338, further comprising: 

cutting off an end of the expandable tubular member. 
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389. The method of claim 388, further comprising: 

removing the cut off end of the expandable tubular member from the preexisting 
structure. 

390. A method of radially expanding and plastically deforming a tubular member, 
comprising: 

applying internal pressure to the inside surface of the tubular member at a plurality of 
discrete location separated from one another. 

391 . A system for radially expanding and plastically deforming an expandable tubular 
member within a borehole having a preexisting wellbore casing, comprising: 

means for positioning the tubular member within the borehole in overlapping relation 

to the wellbore casing; 
means for radially expanding and plastically deforming a portion of the tubular 

member to form a bell section; and 
means for radially expanding and plastically deforming a portion of the tubular 

member above the bell section comprising a portion of the tubular member 

that overlaps with the wellbore casing; 
wherein the inside diameter of the bell section is greater than the inside diameter of 

the radially expanded and plastically deformed portion of the tubular member 

above the bell section. 

392. The system of claim 391, wherein means for radially expanding and plastically 
deforming a portion of the tubular member to form a bell section comprises: 

means for positioning an adjustable expansion device within the expandable tubular 
member, 

means for supporting the expandable tubular member and the adjustable expansion 

device within the borehole; 
means for lowering the adjustable expansion device out of the expandable tubular 

member, 

means for increasing the outside dimension of the adjustable expansion device; and 
means for displacing the adjustable expansion device upwardly relative to the 

expandable tubular member n times to radially expand and plastically deform 
n portions of the expandable tubular member, wherein n is greater than or 
equal to 1. 
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393 Asysten, forforming a mono diameter wellbore casing, comprising: 
tubular member, 

^anafc.support^anearstaxpanaab.a.uWarrne^and.heaa,^* 

expansion device within a borehole; 
^ns.orio^ng^adius.abiea^ device ou.o.^e^expandab.a 

tubular member . . . . 

w increasing the outside dimension of the adjustable expans.cn dev.ee, 

eans ™Ce outs* *«*n *- • expansiondeyice; and 

„ ^ons *■» second expandabie tubular memberw«nin theborehole. 
394 A system .or radi* expands and plasty deforming an expandable brboiar 

means ZZ** - — "* ^ ^ — " 

device within the borehole; 
mea ns.or,owenng .headed* expansion dev te ou. o, the expandable tubular 

meml>er: • ,k= „„tside dimension of the adjustable expansion device; 
1 adiustab, expansion device durtng ma radiai expansron and plasbc 
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deformation of the expandable tubular member within the borehole. 

395. A system for forming a mono diameter wellbore casing, comprising: 

means for positioning an adjustable expansion device within a first expandable 
tubular member, 

means for supporting the first expandable tubular member and the adjustable 

expansion device within a borehole; 
means for lowering the adjustable expansion device out of the first expandable 

tubular member, 

means for increasing the outside dimension of the adjustable expansion device; 

means for displacing the adjustable expansion device upwardly relative to the first 

expandable tubular member rh times to radially expand and plastically deform 
m portions of the first expandable tubular member within the borehole; 

means for pressurizing an interior region of the first expandable tubular member 
above the adjustable expansion device during the radial expansion and 
plastic deformation of the first expandable tubular member within the 
borehole; 

means for positioning the adjustable expansion mandrel within a second expandable 
tubular member, 

means for supporting the second expandable tubular member and the adjustable 
expansion mandrel within the borehole in overlapping relation to the first 
expandable tubular member, 

means for lowering the adjustable expansion mandrel out of the second expandable 
tubular member; 

means for increasing the outside dimension of the adjustable expansion mandrel; 

means for displacing the adjustable expansion mandrel upwardly relative to the 

second expandable tubular member n times to radially expand and plastically 
deform n portions of the-second expandable tubular member within the 
borehole; and 

means for pressurizing an interior region of the second expandable tubular member 
above the adjustable expansion mandrel during the radial expansion and 
plastic deformation of the second expandable tubular member within the 
borehole. 

396. A system for radially expanding and plastically deforming an expandable tubular 
member within a borehole, comprising: 

means for positioning first and second adjustable expansion devices within the 
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expandable tubular member, 
means for supporting the expandable tubular member and the first and second 

adjustable expansion devices within the borehole; 
means for lowering the first adjustable expansion device out of the expandable 

tubular member, 

means for increasing the outside dimension of the first adjustable expansion device; 
means for displacing the first adjustable expansion device upwardly relative to the 
expandable tubular member to radially expand and plastically deform a lower 
portion of the expandable tubular member; 
means for displacing the first adjustable expansion device and the second adjustable 

expansion device downwardly relative to the expandable tubular member 
means for decreasing the outside dimension of the first adjustable expansion device 
and increasing the outside dimension of the second adjustable expansion 
device; 

means for displacing the second adjustable expansion device upwardly relative to the 
expandable tubular member to radially expand and plastically deform portions 
of the expandable tubular member above the lower portion of the expandable 
tubular member, 

wherein the outside dimension of the first adjustable expansion device is greater than 
the outside dimension of the second adjustable expansion device. 

397. A system for forming a mono diameter wellbore casing, comprising: 

means for positioning first and second adjustable expansion devices within a first 

expandable tubular member, 
means for supporting the first expandable tubular member and the first and second 

adjustable expansion devices within a borehole; 
means for lowering the first adjustable expansion device out of the first expandable 

tubular member, 

means for increasing the outside dimension of the first adjustable expansion device; 

displacing the first adjustable expansion device upwardly relative to the first 

expandable tubular member to radially expand and plastically deform a lower 

portion of the first expandable tubular member, 
means for displacing the first adjustable expansion device and the second adjustable 

expansion device downwardly relative to the first expandable tubular member, 
means for decreasing the outside dimension of the first adjustable expansion device 

and increasing the outside dimension of the second adjustable expansion 

device; 
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means for displacing the second adjustable expansion device upwardly relative to the 
first expandable tubular member to radially expand and plastically deform 
portions of the first expandable tubular member above the lower portion of the 
expandable tubular member, 
means for positioning first and second adjustable expansion devices within a second 

expandable tubular member; 
means for supporting the first expandable tubular member and the first and second 
adjustable expansion devices within the borehole in overlapping relation to 
the first expandable tubular member, 
means for lowering the first adjustable expansion device out of the second 

expandable tubular memben 
means for increasing the outside dimension of the first adjustable expansion device; 
displacing the first adjustable expansion device upwardly relative to the 
second expandable tubular member to radially expand and plastically deform 
a lower portion of the second expandable tubular member, 
means for displacing the first adjustable expansion device and the second adjustable 
expansion device downwardly relative to the second expandable tubular 
member, 

means for decreasing the outside dimension of the first adjustable expansion device 
and increasing the outside dimension of the second adjustable expansion 
device; and 

means for displacing the second adjustable expansion device upwardly relative to the 
second expandable tubular member to radially expand and plastically deform 
portions of the second expandable tubular member above the lower portion of 
the second expandable tubular member, 

wherein the outside dimension of the first adjustable expansion device is greater than 
the outside dimension of the second adjustable expansion device. 

398. A system for radially expanding and plastically deforming an expandable tubular 
member within a borehole, comprising: 

means for positioning first and second adjustable expansion devices within the 

expandable tubular member, 
means for supporting the expandable tubular member and the first and second 

adjustable expansion devices within the borehole; 
means for lowering the first adjustable expansion device out of the expandable 
tubular member; 

means for increasing the outside dimension of the first adjustable expansion device; 
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means for displacing the first adjustable expansion device upwardly relative to the 
expandable tubular member to radially expand and plastically deform a lower 
portion of the expandable tubular member; 
means for pressurizing an interior region of the expandable tubular member above 
the first adjustable expansion device during the radial expansion of the lower 
portion of the expandable tubular member by the first adjustable expansion 
device; 

means for displacing the first adjustable expansion device and the second adjustable 
expansion device downwardly relative to the expandable tubular member, 

means for decreasing the outside dimension of the first adjustable expansion device 
and increasing the outside dimension of the second adjustable expansion 
device; 

means for displacing the second adjustable expansion device upwardly relative to the 
expandable tubular member to radially expand and plastically deform porfions 
of the expandable tubular member above the lower portion of the expandable 

tubular member; and 
means for pressurizing an interior region of the expandable tubular member above 
the second adjustable expansion device during the radial expansion of the 
portions of the expandable tubular member above the lower portion of the 
expandable tubular member by the second adjustable expansion device; 

wherein the outside dimension of the first adjustable expansion device is greater than 
the outside dimension of the second adjustable expansion device. 

399 A system for forming a mono diameter wellbore casing, comprising: 

means for positioning first and second adjustable expansion devices within a first 

expandable tubular member, 
means for supporting the first expandable tubular member and the first and second 

adjustable expansion devices within a borehole; 
means for lowering the first adjustable expansion device out of the first expandable 
tubular member, 

means for increasing the outside dimension of the first adjustable expansion device; 
displacing the first adjustable expansion device upwardly relative to the first 
expandable tubular member to radially expand and plastically deform a lower 
portion of the first expandable tubular member 
means for pressurizing an interior region of the first expandable tubular member 

above the first adjustable expansion device during the radial expans.cn of the 
lower portion of the first expandable tubular member by the first adjustable 
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expansion device; 

means for displacing the first adjustable expansion device and the second adjustable 

expansion device downwardly relative to the first expandable tubular member; - 

means for decreasing the outside dimension of the first adjustable expansion device 
and increasing the outside dimension of the second adjustable expansion 
device; 

means for displacing the second adjustable expansion device upwardly relative to the 
first expandable tubular member to radially expand and plastically deform 
portions of the first expandable tubular member above the lower portion of the 
expandable tubular member; 

means for pressurizing an interior region of the first expandable tubular member 

above the second adjustable expansion device during the radial expansion of 
the portions of the first expandable tubular member abovethe lower portion of 
the first expandable tubular member by the second adjustable expansion 
device; 

means for positioning first and second adjustable expansion devices within a second 

expandable tubular member; 
means for supporting the first expandable tubular member and the first and second 
adjustable expansion devices within the borehole in overlapping relation to 
the first expandable tubular member, 
means for lowering the first adjustable expansion device out of the second 

expandable tubular member; 
means for increasing the outside dimension of the first adjustable expansion device; 
means for displacing the first adjustable expansion device upwardly relative to the 
second expandable tubular member to radially expand and plastically deform 
a lower portion of the second expandable tubular member 
means for pressurizing an interior region of the second expandable tubular member 
above the first adjustable expansion device during the radial expans.on of the 
lower portion of the second expandable tubular member by the first adjustable 
expansion device; 

means for displacing the first adjustable expansion device and the second adjustable 
expansion device downwardly relative to the second expandable tubular 
member, 

means for decreasing the outside dimension of the first adjustable expansion dev,ce 
and increasing the outside dimension of the second adjustable expansion 

deViCe ' . x- , IU 

means for displacing the second adjustable expansion device upwardly relative to the 
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second expandable tubular member to radially expand and plastically deform 
portions of the second expandable tubular member above the lower portion of 
the second expandable tubular-member, and 
m eans for pressurizing an interior region of the second expandable tubular member 
above the second adjustable expansion device during the rad,a. expans.cn of 
the portions of the second expandable tubular member above the lower 
portion of the second expandable tubular member by the second adjustable 

expansion device; . n 

herein the outside dimension of the first adjustable expansion dev.ce .s greater than 
the outside dimension of the second adjustable expansion dev.ce. 

400. A system for radially expanding and plastically deforming an expandable tubu.ar 
mpmber within a borehole, comprising: 

adjustable expansion device within the borehole; 
meansforincreasingthesizeoftheadjustab.eexpansiondevice-.and 

m eans for displacing the adjustable expansion device upwardly re.at.ve to the 

expandable tubular member using the hydraulic actuator to radially expand 
and plastically deform a portion of the expandable tubular member. 

401 The system of claim 400, further comprising: 

me an S forreducingthesizeoftheadjustab,eexpansiondeviceaftertheport,on f 

1 expandable tubu,ar member has been radially expanded and plasticaHy 

deformed. 

402 The system of claim 401, further comprising: 

expandable tubu.ar member after reducing the sire of the adjustable 
expansion device. 

403 The system of claim 402, further comprising: 

to the position of the hydraulic actuator after fluidicly seahng the rad.a.ly 
expanded and plastically deformed end of the expandable tubular member. 

404 The system of claim 403. further comprising: 
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expandable tubular member and a preexisting structure after permitting the 
position of the expandable tubular member to float relative to the position of 
the hydraulic actuator. 

405. The system of claim 403, further comprising: 

means for increasing the size of the adjustable expansion device after permitting the 
position of the expandable tubular member to float relative to the position of 
the hydraulic actuator. 

406. The system of claim 405, further comprising: 

means for displacing the adjustable expansion cone upwardly relative to the 

expandable tubular member to radially expand and plastically deform another 
portion of the expandable tubular member. 

407. The system of claim 406, further comprising: 

if the end of the other portion of the expandable tubular member overlaps with a 
preexisting structure, then 

means for not permitting the position of the expandable tubular 
member to float relative to the position of the hydraulic 
actuator; and 

means for displacing the adjustable expansion cone upwardly relative 
to the expandable tubular member using the hydraulic actuator 
to radially expand and plastically deform the end of the other 
portion of the expandable tubular member that overlaps with 
the preexisting structure. 

408. A system for forming a mono diameter wellbore casing within a borehole that 
includes a preexistingwellbore casing, comprising: 

means for supporting the expandable tubular member, an hydraulic actuator, and an 

adjustable expansion device within the borehole; 
means for increasing the size of the adjustable expansion device; 
means for displacing the adjustable expansion device upwardly relative to the 

expandable tubular member using the hydraulic actuator to radially expand 

and plastically deform a portion of the expandable tubular member; and 
means for displacing the adjustable expansion device upwardly relative to the 

expandable tubular member to radially expand and plastically deform the 

remaining portion of the expandable tubular member and a portion of the 
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preexisting wellbore casing that overlaps with an end of the remaining portion 
of the expandable tubular member. 

409 The system of claim 408, further comprising: 

means for reducing the size of the adjustable expansion device after the portion of 
the expandable tubular member has been radially expanded and plastically 
deformed. 

410 The system of claim 409, further comprising: 

means forfluidicly sealing the radially expanded and plastically deformed end of the 
expandable tubular member after reducing the size of the adjustable 
expansion device. 

411 The system of claim 410, further comprising: 

means for permitting the position of the expandable tubular member to float relative 
to the position of the hydraulic actuator after fluidicly sealing the rad.ally 
expanded and plastically deformed end of the expandable tubular member. 

412 The system of claim 411, further comprising:. . 

means for injecting a hardenable fluidic sealing material into an annulus between the 
expandable tubular member and the borehole after permitting the position of 
the expandable tubular member to float relative to the position of the hydraulic 
actuator. 

413 The system of claim 411, further comprising: 

means for increasing the size of the adjustable expansion device after permitting the 
position of the expandable tubular member to float relative to the pos.t,on of 
the hydraulic actuator. 

414 The system of claim 413, further comprising: 

means for displacing the adjustable expansion cone upwardly relative to the 

expandable tubular member to radially expand and plastically deform the 
remaining portion of the expandable tubular member. 

41 5 The system of claim 414, further comprising: 

means for not permitting the position of the expandable tubular memberto float 

relative to the position of the hydraulic actuator, and 
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means for displacing the adjustable expansion cone upwardly relative to the 

expandable tubular member using the hydraulic actuator to radially expand 
and plastically deform the end of the remaining portion of the expandable 
tubular member that overlaps with the preexisting wellbore casing after not 
permitting the position of the expandable tubular member to float relative to 
the position of the hydraulic actuator. 

416. A system for radially expanding and plastically deforming a tubular member, 
comprising: 

means for positioning the tubular member within a preexisting structure; 

means for radially expanding and plastically deforming a lower portion of the tubular 

member to form a bell section; and 
means for radially expanding and plastically deforming a portion of the tubular 

member above the bell section. 

417. The system of claim 416, wherein positioning the tubular member within a preexisting 

structure comprises: 

means for locking the tubular member to an expansion device. 

418. The system of claim 417, wherein the outside diameter of the expansion device is 
less than the inside diameter of the tubular member. 

419. The system of claim 41 7. wherein the expansion device is positioned within the 
tubular member. 

420. The system of claim 417, wherein the expansion device comprises an adjustable 
expansion device. 

421 . The system of claim 420, wherein the adjustable expansion device is adjustable to a 
plurality of sizes. 

422. The system of claim 417, wherein the expansion device comprises a plurality of 
expansion devices. 

423. The system of claim 422, wherein at least one of the expansion devices comprises 
an adjustable expansion device. 
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424. The system of claim 423, wherein at least one of the adjustable expansion device is 
adjustable to a plurality of sizes. 

425. The system of claim 416. wherein means for radially expanding and plastically 
deforming a lower portion of the tubular member to form a bell section comprises: 

means for lowering an expansion device out of an end of the tubular member, and 
means for pulling the expansion device through the end of the tubular member. 

426. The system of claim 425, wherein means for lowering an expansion device out of an 
end of the tubular member comprises: 

means for lowering the expansion device out of the end of the tubular member; and 
means for adjusting the size of the expansion device. 

427. The system of claim 426, wherein the adjustable expansion device is adjustable to a 
plurality of sizes. 

428. ■ The system of claim 426, wherein the expansion device comprises a plurality of 
adjustable expansion devices. 

429. The system of claim 428. wherein at least one of the adjustable expansion devices is 
adjustable to a plurality of sizes. 

430. The system of claim 425, wherein means for pulling the expansion device through 
the end of the tubular member comprises: 

means for gripping the tubular member and 

means for pulling an expansion device through an end of the tubular member. 

431 The system of claim 430, wherein means for gripping the tubular member comprises: 
means for permitting axial displacement of the tubular member in a first direct.cn; and 
means for not permitting axial displacement of the tubular member in a second 
direction. 

432. The system of claim 430, wherein means for pulling the expansion device through 
the end of the tubular member comprises: 

means for pulling the expansion device through the end of the tubular member us,ng 

an actuator. 
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433 The system of claim 416, wherein means for radially expanding and plastioa.ly 
deforming a portion of the tubular member above the bell section compnses: 

means for pulling the expansion device through the end of the tubular member. 

434. The system of claim 433. wherein means for lowering an expansion device out of an 

end of the tubular member comprises: 

meansforloweringtheexpansiondeviceoutoftheendofthetubularmembenand 

- means for adjusting the size of the expansion device. 

435. The system of claim 434, wherein the adjustable expansion device is adjustable to a 
plurality of sizes. 

436. The system of claim 434, wherein the expansion device comprises a plurality of 
adjustable expansion devices. 

437 . The system of claim 436. wherein at least one of the adjustable expansion devices is 
adjustable to a plurality of sizes. 

438. The system of claim 433. wherein means for pulling the expansion device through 
the end of the tubular member comprises: 

means for gripping the tubular member and 

means for pulling an expansion device through an end of the tubular member. 

439 The system of claim 438. wherein means for gripping the tubular member comprises: 
' means for permitting axial displacement of the tubular member in a first direction; and 
means for not permitting axial displacement of the tubular member in a second 
direction. 

440. The system of Cairn 438. wherein means for pulling the expansion device through 
the end of the tubular member comprises: 

n^ans .0, pulling me expansion device .hreuon *e end o. ft. .ubuiar member U s,ng 

an actuator. 

441. The system of claim 433. wherein means for pulling the expansion device through 
the end of the tubular member comprises: 
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fluid pressure. 

442. The system of claim 441 , wherein means for pulling the expansion device through 
the end of the tubular member using fluid pressure comprises: 

means for pressurizing an annulus within the tubular member above the expansion 
device. 

443. The system of daim 416, wherein means for radially expanding and plastically 
deforming a portion of the tubular member above the bell section comprises: 

means for fluidicly sealing an end of the tubular member; and 
means for pulling the expansion device through the tubular member. 

444. The system of claim 443, wherein the expansion device is adjustable. 

445. The system of claim 444. wherein the expansion device is adjustable to a plurality of 
sizes. 

446. The system of claim 443, wherein the expansion device comprises a plurality of 
adjustable expansion devices. 

447. The system of claim 446, wherein at least one of the adjustable expansion devices is 
adjustable to a plurality of sizes. 

448. The system of claim 443, wherein means for pulling the expansion device through 
the end of the tubular member comprises: 

means for gripping the tubular member, and 

means for pulling an expansion device through an end of the tubular member. 

449 The system of claim 448, wherein means for gripping the tubular member comprises: 
means for permitting axial displacement of the tubular member in a first direction; and 
means for not permitting axial displacement of the tubular member in a second 
direction. 

450. The system of claim 448, wherein means for pulling the expansion device through 
the end of the tubular member comprises: 

means for pulling the expansion device through the end of the tubular member us.ng 

an actuator. 
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451 . The system of claim 443, wherein means for pulling the expansion device through 
the end otthe tubular member comprises: 

means for pulling the expansion device through the end of the tubular member us.ng 

fluid pressure. 

452. The system of claim 451, wherein means for pulling the expansion device through 
the end of the tubular member using fluid pressure comprises: 

means for pressurizing an annulus within the tubular member above the expans,on 

device. 

453 The system of claim 416, wherein means for radially expanding and plastically 
deforming a portion of the tubular member above the bell section comprises: 

means for overlapping the portion of the tubular member above the bell section with 

an end of a preexisting tubular member; and 
means for pulling an expansion device through the overlapping portions of the tubular 
member and the preexisting tubular member. 

454. The system of claim 453, wherein the expansion device is adjustable. 

455. The system of claim 454. wherein the expansion device is adjustable to a plurality of 

sizes. 

456. The system of claim 453, wherein the expansion device comprises a plurality of 
adjustable expansion devices. 

457. The system of claim 456, wherein at least one of the adjustable expansion devices is 
adjustable to a plurality of sizes. 

458 The system of claim 453, wherein means for pulling the expansion device through 
the overlapping portions of the tubular member and the preexisting tubular member 
comprises: 

means for gripping the tubular memben and 

means for pulling the expansion device through the overlapping portions of the 
tubular member and the preexisting tubular member. 

459. The system of claim 458. wherein means for gripping the tubular member comprises 
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means for permitting axial displacement of the tubular member in a first direction; and 
means for not permitting axial displacement of the tubular member in a second 
direction. 

460. The system of claim 458. wherein means for pulling the expansion device through 
the overlapping portions of the tubular member and the preexisting tubular member 
comprises: 

means for pulling the expansion device through the overlapping portions of the 
tubular member and the preexisting tubular member using an actuator. 

461 . The system of claim 453, wherein means for pulling the expansion device through 
the overlapping portions of the tubular member and the preexisting tubular member 
comprises: 

means for pulling the expansion device through the overlapping portions of the 
tubular member and the preexisting tubular member using fluid pressure. 

462. The system of claim 461. wherein means for pulling the expansion device through 
the overlapping portions of the tubular member and the preexisting tubular member using 

fluid pressure comprises: _ 

means for pressurizing an annulus within the tubular member above the expansion 

device. 

463. The system of claim 453, further comprising: 

means for cutting an end of the portion of the tubular member that overlaps with the 
preexisting tubular member. 

464. The system of claim 463, further comprising: 

means for removing the cut off end of the expandable tubular member from the 
preexisting structure. 

465 The system of claim 41 6, further comprising: 

means for injecting a hardenable fluidic sealing material into an annulus between the 
expandable tubular member and the preexisting structure. 

466. The system of claim 416, further comprising: 

means for cutting off an end of the expandable tubular member. 
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467. The system of claim 466, further comprising; 

means for removing the cut off end of the expandable tubular member from the 
preexisting structure. 

468. A system of radially expanding and plastically deforming a tubular member, 

comprising: 

a support member, and 

means for applying internal pressure to the inside surface of the tubular member at a 
plurality of discrete location separated from one another coupled to the 
support member. 

469. A method of cutting a tubular member, comprising: 

positioning a plurality of cutting elements within the tubular member; and 
bringing the cutting elements into engagement with the tubular member. 

470. The method of claim 469, wherein the cutting elements comprise: 
a first group of cutting elements; and 

a second group of cutting elements; 

wherein the first group of cutting elements are interleaved with the second group of 
cutting elements. 

471 . The method of claim 469, wherein bringing the cutting elements into engagement 
with the tubular member comprises: 

bringing the cutting elements into axial alignment. 

472. The method of claim 471, wherein bringing the cutting elements into engagement 
with the tubular member further comprises: 

pivoting the cutting elements. 

473. The method of claim 471, wherein bringing the cutting elements into engagement 
with the tubular member further- comprises: 

translating the cutting elements. 

474. The method of claim 471 , wherein bringing the cutting elements into engagement 
with the tubular member further comprises: 

pivoting the cutting elements; and 
translating the cutting elements. 
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475. The method of claim 469, wherein bringing the cutting elements into engagement 
with the tubular member comprises: 

rotating the cutting elements about a common axis. 

476. The method of claim 469. wherein bringing the cutting elements into engagement 
with the tubular member comprises: 

pivoting the cutting elements about corresponding axes; 

translating the cutting elements; and 

rotating the cutting elements about a common axis. 

477. The method of claim 469, further comprising: 

preventing the cutting elements from coming into engagement with the tubular 
member if the inside diameter of the tubular member is less than a 
predetermined value. 

478. The method of claim 477, wherein preventing the cutting elements from coming into 
engagement with the tubular member if the inside diameter of the tubular member is less 
than a predetermined value comprises: 

sensing the inside diameter of the tubular member. 

479. A method of gripping a tubular member, comprising: 

positioning a plurality of gripping elements within the tubular member; and 
bringing the gripping elements into engagement with the tubular member. . 

480. The method of claim 479, wherein bringing the gripping elements into engagement 
with the tubular member comprises: 

displacing the gripping elements in an axial direction; and 
displacing the gripping elements in a radial direction. 

481 . The method of claim 479, further comprising: 

biasing the gripping elements against engagement with the tubular member. 



482. A method of operating an actuator, comprising: 
pressurizing a plurality of pressure chambers. 

483 The method of claim 482, further comprising: 
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transmitting torsional loads. 



484 . A method of injecting a hardenable fluidic sealing material into an annulus between a 
tubular member and a preexisting structure, comprising: 

positioning the tubular member into the preexisting structure; 

seating off an end of the tubular member; 

operating a valve within the end of the tubular member; and 

injecting a hardenable fluidic sealing materia, through the valve into the annulus 
between the tubular member and the preexisting structure. 

485 A system for cutting a tubular member, comprising: 

486. The system of claim 485, wherein the cutting elements comprise: 
a first group of cutting elements; and 
a second group of cutting elements; 

2eJe « group o, cut.ing e,e mert s are w«h the secor. group o, 

cutting elements. 

487. Thes y stemofc.aim485,whereinmeansforbringingthecuttinge.ementsinto . 

engagement with the tubular member comprises: 

means for bringing the cutting elements into axial alignment. 

488 The system of claim 485, wherein means for bringing the cutting elements into 
engagement with the tubular member further comprises: 
means for pivoting the cutting elements. 

489. Thesystemofc.aim485,whereinmeansforbringingthecuttinge«ementsinto 
engagement with the tubular member further comprises: 
means for translating the cutting elements. 

. 490. The system of claim 485, herein means for bringing the cutting elements into 
engagement with the tubular member further comprises: 
means for pivoting the cutting elements; and 

means for translating the cutting elements. 
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491 The method of claim 485, wherein means for bringing the cutting elements into 
engagement with the tubular member comprises: 

means for rotating the cutting elements about a common axis. 

492. The system of claim 485, wherein means for bringing the cutting elements into 

engagement with the tubular member comprises: 

means for pivoting the cutting elements about corresponding axes; 

means for translating the cutting elements; and 

means for rotating the cutting elements about a common axis. 



493. The system of claim 485, further comprising: 

means for preventing the cutting elements from coming into engagement with the 
tubular member if the inside diameter of the tubular member is less than a 
predetermined value. 

494. The system of claim 493, wherein means for preventing the cutting elements from 
coming into engagement with the tubular member if the inside diameter of the tubular 
member is less than a predetermined value comprises: 

means for sensing the inside diameter of the tubular member. 



495. A system for gripping a tubular member, comprising: 

means for positioning a plurality of gripping elements within the tubular member, and 

means 



; for bringing the gripping elements into engagement with the tubular member. 



496. The system of claim 495, wherein means for bringing the gripping elements into 
engagement with the tubular member comprises: 

means for displacing the gripping elements in an axial direction; and 
means for displacing the gripping elements in a radial direction. 

497. The system of claim 495, further comprising: 

means for biasing the gripping elements against engagement with the tubular 
member. 



498. An actuator system, comprising: 
a support member; and 

means for pressurizing a plurality of pressure chambers coupled to the support 
member. 
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499 The system of claim 498, further comprising: 
means for transmitting torsional loads. 

500. A system for injecting a hardenable fluidic sealing material into an annulus between a 
tubular member and a preexisting structure, comprising: 

means for positioning the tubular member into the preexisting structure; 
means for sealing off an end of the tubular member; 
means for operating a valve within the end of the tubular member and 
means for injecting a hardenable fluidic sealing material through the valve into the 
annulus between the tubular member and the preexisting structure. 

501 . A method of engaging a tubular member, comprising: 
positioning a plurality of elements within the tubular member; and 
bringing the elements into engagement with the tubular member. 

502. The method of claim 501 , wherein the elements comprise: 
a first group of elements; and 

a second group of elements; 

wherein the first group of elements are interleaved with the second group of 
elements. 

503. The method of claim 501 , wherein bringing the elements into engagement with the 
tubular member comprises: 

bringing the elements into axial alignment. 

504. The method of claim 501 , wherein bringing the elements into engagement with the 
tubular member further comprises: 

pivoting the elements. 

505. The method of claim 501 , wherein bringing the elements into engagement with the 
tubular member further comprises: 

translating the elements. 

506. The method of claim 501 , wherein bringing the elements into engagement with the 
tubular member further comprises: 

pivoting the elements; and 
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translating the elements. 

507. The method of claim 501 , wherein bringing the elements into engagement with the 
tubular member comprises: 

rotating the elements about a common axis. 

508. The method of claim 501 , wherein bringing the elements into engagement with the 
tubular member comprises: 

pivoting the elements about corresponding axes; 

translating the elements; and 

rotating the elements about a common axis. 

509. The method of claim 501 , further comprising: 

preventing the elements from coming into engagement with the tubular member if the 
inside diameter of the tubular member is less than a predetermined value. 

510. The method of claim 509, wherein preventing the elements from coming into 
engagement with the tubular member if the inside diameter of the tubular member is less 
than a predetermined value comprises: 

sensing the inside diameter of the tubular member. 

51 1 . A system for engaging a tubular member, comprising: 

means for positioning a plurality of elements within the tubular member and 
means for bringing the elements into engagement with the tubular member. 

512. The system of claim 51 1 , wherein the elements comprise: 
a first group of elements; and 

a second group of elements; 

wherein the first group of elements are interleaved with the second group of 
elements. 

513. The system of claim 51 1, wherein means for bringing the elements into engagement 
with the tubular member comprises: 

means for bringing the elements into axial alignment. 

514. The system of claim 51 1 , wherein means for bringing the elements into engagement 
with the tubular member further comprises: 
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means for pivoting the elements. 

515. The system, of claim 51 1 , wherein means for bringing the elements into engagement 
with the tubular member further comprises: 

means for translating the elements. 

51 6. The system of claim 51 1 , wherein means for bringing the elements into engagement 
with the tubular member further comprises: 

means for pivoting the elements; and 
means for translating the elements. 

517. The system of claim 51 1 , wherein means for bringing the elements into engagement 
with the tubular member comprises: 

means for rotating the elements about a common axis. 

51 8. The system of claim 511, wherein means for bringing the elements into engagement 
with the tubular member comprises: 

means for pivoting the elements about corresponding axes; 

means for translating the elements; and 

means for rotating the elements about a common axis. 

519. The system of claim 511, further comprising: 

means for preventing the elements from coming into engagement with the tubular 
member if the inside diameter of the tubular member is less than a 
predetermined value. 

520. The system of claim 519, wherein means for preventing the elements from coming 
into engagement with the tubular member if the inside diameter of the tubular member is 
less than a predetermined value comprises: 

means for sensing the inside diameter of the tubular member. 

521 . A packer module for a packer assembly, comprising: 
a support member, 

one or more compressible packer sealing elements coupled to the support member; 
one or more packer compressing elements movably coupled to the support member 
for compressing the compressible packer sealing elements; and 
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one or more engagement elements movably coupled to the support member for 

engaging the interior surface of a tubular member; 
wherein each of the packer compressing elements comprise a plurality of 

circumferentially spaced apart packer compressing elements; and 
wherein each of the engagement elements comprise a plurality of circumferentially 

spaced apart packer compressing elements. 

522. An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a support member; 

a cutting device for cutting the tubular member coupled to the support member 
comprising: 

a support member; and 

a plurality of movable cutting elements coupled to the support member 
. comprising: 
a first set of cutting elements; and 
a second set of cutting elements; 

wherein the first set of cutting elements are interleaved with the 
second set of cutting elements; 
an actuator coupled to the support member for moving the cutting elements 

between a first position and a second position; and 
a sensor coupled to the support member for sensing the internal diameter of 

the tubular member; 
wherein in the first position, the cutting elements do not engage the tubular 

member, 

wherein in the second position, the cutting elements engage the tubular 
member; 

wherein in the first position, the first set of cutting elements are not axially 

aligned with the second set of cutting elements; 
wherein in the second position, the first set of cutting elements are axially 

aligned with the second set of cutting elements; and 
wherein the sensor prevents the cutting elements from being moved to the 

second position if the internal diameter of the tubular member is less 

than a predetermined value; 
an expansion device for radially expanding and plastically deforming the tubular 
member coupled to the support member comprising: 

one or more adjustable expansion devices, each adjustable expansion device 
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comprising: 

a support member; 

a plurality of movable expansion elements-coupled to the support 
member comprising: 
a first set of expansion elements; and 
a second set of expansion elements; 

wherein the first set of expansion elements are interleaved with 
the second set of expansion elements; 
an actuator coupled to the support member for moving the expansion 

elements between a first position and a second position; and 
a sensor coupled to the support member for sensing the internal 

diameter of the tubular member; 
wherein in the first position, the expansion elements do not engage 

the tubular member, 
wherein in the second position, the expansion elements engage the 

tubular member; 

wherein in the first position, the first set of expansion elements are not 

axially aligned with the second set of expansion elements; 
wherein in the second position, the first set of expansion elements are 
axially aligned with the second set of expansion elements; and 
wherein the sensor prevents the expansion elements from being 
moved to the second position if the internal diameter of the 
tubular member is less than a predetermined value; 
a gripping device for gripping the tubular member coupled to the support member 
comprising: 

a plurality of radially and axially movable gripping elements; and 

a fluid powered actuator coupled to the gripping elements for moving the 

gripping elements between first and second positions; 
wherein in the first position, the gripping elements do not engage the tubular 
member, wherein in the second position, the gripping elements do 
engage the tubular member, wherein, during the movement from the 
first position to the second position, the gripping elements move in a 
radial and an axial direction relative to the support member, and 
wherein, the gripping elements are biased to remain in the first 
position; and 

wherein, if the tubular member is displaced in a first axial direction, the 

gripping device grips the tubular member, and wherein, if the tubular 
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member is displaced in a second axial direction, the gripping device 
does not grip the tubular member, and 
a sealing device for sealing an interface with the tubular member coupled to the 
support member; 

wherein the sealing device seals an annulus defined between the support 
member and the tubular member; 
a locking device for locking the position of the tubular member relative to the support 
member; 

a packer assembly coupled to the support member comprising: 
a packer comprising: 

a support member defining a passage; 

a shoe comprising a float valve coupled to an end of the support 
member; 

one or more compressible packer elements movably coupled to the 

support member; and 
a sliding sleeve valve movably positioned within the passage of the 

support member; and 
a packer control device for controlling the operation of the packer coupled to 
the support member comprising: 
a support member, 

one or more drag blocks releasably coupled to the support member, 
and 

a stinger coupled to the support member for engaging the packer; and 
an actuator for displacing the expansion device relative to the support.member 
comprising: 

a first actuator for pulling the expansion device; 
a second actuator for pushing the expansion device; and 
means for transferring torsional loads between the support member and the 
expansion device; 

wherein at least one of the first and second actuators comprises a plurality of 
pistons positioned within corresponding piston chambers. 

523. An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a support member; 

a cutting device for cutting the tubular member coupled to the support member 
comprising: 
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a support member; and 

a plurality of movable cutting elements coupled to the support member . 
comprising: 

a first set of cutting elements; and 
a second set of cutting elements; 

wherein the first set of cutting elements are interleaved with the 
second set of cutting elements; 
an actuator coupled to the support member for moving the cutting elements 

between a first position and a second position; and 
a sensor coupled to the support member for sensing the internal diameter of 

the tubular member; 
wherein in the first position, the cutting elements do not engage the tubular 

member, 

wherein in the second position, the cutting elements engage the tubular 
member; 

wherein in the first position, the first set of cutting elements are not axially 

aligned with the second set of cutting elements; 
wherein in the second position, the first set of cutting elements are axially 

aligned with the second set of cutting elements; and 
wherein the sensor prevents the cutting elements from being moved to the 
second position if the internal diameter of the tubular member is less 
than a predetermined value; 
a first adjustable expansion device for radially expanding and plastically deforming 
the tubular member coupled to the support member comprising: 
one or more adjustable expansion devices, each adjustable expansion device 
comprising: 

a support member; 

a plurality of movable expansion elements coupled to the support 
member comprising: 
a first set of expansion elements; and 
a second set of expansion elements; 

wherein the first set of expansion elements are interleaved with 
the second set of expansion elements; 
an actuator coupled to the support member for moving the expansion 

elements between a first position and a second position; and 
a sensor coupled to the support member for sensing the internal 

diameter of the tubular member, 
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wherein in the first position, the expansion elements do not engage 

the tubular member, 
wherein in the second position, the expansion elements engage the 

tubular member; 

wherein in the first position, the first set of expansion elements are not 

axially aligned with the second set of expansion elements; 
wherein in the second position, the first set of expansion elements are 
axially aligned with the second set of expansion elements; and 
wherein the sensor prevents the expansion elements from being 
moved to the second position if the internal diameter of the 
tubular member is less than a predetermined value; 
a second adjustable expansion device for radially expanding and plastically 

deforming the tubular member coupled to the support member comprising: 
one or more adjustable expansion devices, each adjustable expansion device 

comprising: 

a support member, 

a plurality of movable expansion elements coupled to the support 
member comprising: 
a first set of expansion "elements; and 
a second set of expansion elements; 

wherein the first set of expansion elements are interleaved with 
the second set of expansion elements; 
an actuator coupled to the support member for moving the expansion 

elements between a first position and a second position; and 
a sensor coupled to the support member for sensing the internal 

diameter of the tubular member, 
wherein in the first position, the expansion elements do not engage 

the tubular member; 
wherein in the second position, the expansion elements engage the 

tubular member, 

wherein in the first position, the first set of expansion elements are not 
axially aligned with the second set of expansion elements; 

wherein in the second position, the first set of expansion elements are 
axially aligned with the second set of expansion elements; and 

wherein the sensor prevents the expansion elements from being 
moved to the second position if the internal diameter of the 
tubular member is less than a predetermined value; 
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gripping device for gripping the tubular member coupled to the support member 
comprising: 

a plurality of radially and axially movable gripping elements; and 

a fluid powered actuator coupled to the gripping elements for moving the 

gripping elements between first and second positions; 
wherein in the first position, me gripping elements do not engage the tubular 
member; wherein in the second position, the gripping elements do 
engage the tubular member; wherein, during the movement from the 
first position to the second position, the gripping elements move in a 
radial and an axial direction relative to the support member, and 
wherein, the gripping elements are biased to remain in the first 
position; and 

wherein, if the tubular member is displaced in a first axial direction, the 

gripping device grips the tubular member; and wherein, if the tubular 
member is displaced in a second axial direction, the gripping device 
does not grip the tubular member, and 
a sealing device for sealing an interface with the tubular member coupled to the 
support member; 

wherein the sealing device seals an annulus defined between the support 
member and the tubular member; 
a locking device for locking the position of the tubular member relative to the support 
member, 

a packer assembly coupled to the support member comprising: 
a packer comprising: 

a support member defining a passage; 

a shoe comprising a float valve coupled to an end of the support 
member, 

one or more compressible packer elements movabiy coupled to the 

support member; and 
a sliding sleeve valve movabiy positioned within the passage of the 
support member, and 
a packer control device for controlling the operation of the packer coupled to 
the support member comprising: 
a support member 

one or more drag blocks releasably coupled to the support member, 
. and 

a stinger coupled to the support member for engaging the packer; and 
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an actuator for displacing the first and second adjustable expansion devices relative 
to the support member comprising: 
a first actuator for pulling the first and second expansion 
device; 

a second actuator for pushing the first and second expansion 
devices; and 

means for transferring torsional loads between the support member and the 

first and second adjustable expansion devices; 
wherein at least one of the first and second actuators comprises a plurality of 

pistons positioned within corresponding piston chambers. 

524. An apparatus for cutting a tubular member, comprising: 
a support member; and 

a plurality of movable cutting elements coupled to the support member 
comprising: 

a first set of cutting elements; and 
a second set of cutting elements; 

wherein the first set of cutting elements are interleaved with the 
second set of cutting elements; 
an actuator coupled to the support member for moving the cutting elements 

between a first position and a second position; and 
a sensor coupled to the support member for sensing the internal diameter of 

the tubular member; 
wherein in the first position, the cutting elements do not engage the tubular 

member, 

wherein in the second position, the cutting elements engage the tubular 
member, 

wherein in the first position, the first set of cutting elements are not axially 

aligned with the second set of cutting elements; 
wherein in the second position, the first set of cutting elements are axially 

aligned with the second set of cutting elements; and 
wherein the sensor prevents the cutting elements from being moved to the 

second position if the internal diameter of the tubular member is less 

than a predetermined value. 

525. An apparatus for engaging a tubular member, comprising: 
a support member, and 
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a plurality of movable elements coupled to the support member comprising: 
a first set of elements; and 
a second set of elements; 

wherein the first set of elements are interleaved with the second set of 
elements; 

an actuator coupled to the support member for moving the elements between 

a first position and a second position; and 
a sensor coupled to the support member for sensing the internal diameter of 

the tubular member, 
wherein in the first position, the elements do not engage the tubular member; 
wherein in the second position, the elements engage the tubular member; 
wherein in the first position, the first set of elements are not axially aligned 

with the second set of elements; 
wherein in the second position, the first set of elements are axially aligned 

with the second set of elements; and 
wherein the sensor prevents the elements from being moved to the second 
position if the internal diameter of the tubular member is less than a 
predetermined value. 

526. An apparatus for gripping an interior surface of a tubular member, comprising: 

a plurality of spaced apart radially and axially movable gripping elements; and 
a fluid powered actuator coupled to the gripping elements for moving the 

gripping elements between first and second positions; 
wherein in the first position, the gripping elements do not engage the tubular 
member, wherein in the second position, the gripping elements do 
engage the tubular member, wherein, during the movement from the 
first position to the second position, the gripping elements move in a 
radial and an axial direction relative to the support member, and 
wherein, the gripping elements are biased to remain in the first 
position; and 

wherein, if the tubular member is displaced in a first axial direction, the 

gripping device grips the tubular member, and wherein, if the tubular 
member is displaced in a second axial direction, the gripping device 
does not grip the tubular member. 

527. A method of radially expanding and plastically deforming a tubular member, 
comprising: 
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positioning the tubular member within a preexisting structure comprising a preexisting 
tubular member, 

- positioning one or more adjustable expansion devices within the tubular member; 
locking the tubular member to the one or more adjustable expansion devices; 
radially expanding and plastically deforming a lower portion of the tubular member to 
form a bell section comprising: 

lowering one or more of the adjustable expansion devices out of an end of the 
tubular member; 

adjusting the size of one or more of the adjustable expansion devices; and 
pulling one or more of the adjustable expansion devices through the end of 
the tubular member comprising 
gripping the tubular member comprising: 

permitting axial displacement of the tubular member in a first 
direction; and 

not permitting axial displacement of the tubular member in a 
second direction; and 
pulling one or more of the adjustable expansion devices through an 
end of the tubular member, 
radially expanding and plastically deforming a portion of the tubular member above 
the bell section comprising: 

lowering one or more of the adjustable expansion devices out of an end of the 
tubular member, 

adjusting the size of one or more of the adjustable expansion devices; and 
pulling one or more of the adjustable expansion devices through the end of 
the tubular member comprising 
gripping the tubular member comprising: 

permitting axial displacement of the tubular member in a first 
direction; and 

not permitting axial displacement of the tubular member in a 
second direction; and 
pulling one or more of the adjustable expansion devices through an 
end of the tubular member comprising: 
pressurizing an annulus defined within the tubular member; 
and 

pulling one or more of the adjustable expansion devices 
through an end of the tubular member using the 

pressurized annulus; 
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cutting an end of the portion of the tubular member that overlaps with the preexisting 

tubular member, and 
removing the cut off end of the expandable tubular member from the preexisting 

structure. 

528. A method of radially expanding and plastically deforming a tubular member, 
comprising: 

simultaneously applying internal pressure to the inside surface of the tubular member 
at a plurality of discrete locations separated from one another. 

529. A system for radially expanding and plastically deforming a tubular member, 

comprising: 

a support member; and 

means for simultaneously applying internal pressure to the inside surface of the 
tubular member at a plurality of discrete locations separated from one 
another. 

530. A system for radially expanding and plastically deforming a tubular member, 
comprising: 

means for positioning the tubular member within a preexisting structure comprising a 

preexisting tubular member; 
means for positioning one or more adjustable expansion devices within the tubular 

member, 

means for locking the tubular member to the one or more adjustable expansion 
devices; 

means for radially expanding and plastically deforming a lower portion of the tubular 
member to form a bell section comprising: 

means for lowering one or more of the adjustable expansion devices out of an 

end of the tubular member, 
means for adjusting the size of one or more of the adjustable expansion 

devices; and 

means for pulling one or more of the adjustable expansion devices through 
the end of the tubular member comprising: 
means for gripping the tubular member comprising: 

means for permitting axial displacement of the tubular member 

in a first direction; and 
means for not permitting axial displacement of the tubular 
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member in a second direction; and 
means for pulling one or more of the adjustable expansion devices 
through an end of the tubular member, 
means for radially expanding and plastically deforming a portion of the tubular 
member above the bell section comprising: 

means for lowering one or more of the adjustable expansion devices out of an 

end of the tubular member; 
means for adjusting the size of one or more of the adjustable expansion 

devices; and 

means for pulling one or more of the adjustable expansion devices through 
the end of the tubular member comprising: 
means for gripping the tubular member comprising: 

means for permitting axial displacement of the tubular member 

in a first direction; and 
means for not permitting axial displacement of the tubular 
member in a second direction; and 
means for pulling one or more of the adjustable expansion devices 
through an end of the tubular member comprising: 
means for pressurizing an annulus defined within the tubular 
member; and 

means for pulling one or more of the adjustable expansion 
devices through an end of the tubular member using 
the pressurized annulus; 
means for cutting an end of the portion of the tubular member that overlaps with the 

preexisting tubular member; and 
means for removing the cut off end of the expandable tubular member from the 
preexisting structure. 

531 . A method of cutting a tubular member, comprising: 

positioning a plurality of cutting elements within the tubular member; 

bringing the cutting elements into axial alignment, 

translating the cutting elements; 

pivoting the cutting elements; 

rotating the cutting elements about a common axis; 

bringing the cutting elements into engagement with the tubular member; and 
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preventing the cutting elements from coming into engagement with the tubular 

member if the inside diameter of the tubular member is less than a 

predetermined value; 
wherein the cutting elements comprise: 

a first group of cutting elements; and 

a second group of cutting elements; 

wherein the first group of cutting elements are interleaved with the second 
group of cutting elements. 

532. A method of gripping a tubular member, comprising: 

positioning a plurality of spaced apart gripping elements within the tubular member; 
and 

bringing the gripping elements into engagement with the tubular member comprising: 
displacing the gripping elements in an axial direction; and 
displacing the gripping elements in a radial direction; and 

biasing the gripping elements against engagement with the tubular member. 



533. A system for injecting a harderiable fluidic sealing material into an annulus between a 
tubular member and a preexisting structure, comprising: 

means for positioning the tubular member into the preexisting structure; 

means for sealing off an end of the tubular member; 

means for operating a valve within the end of the tubular member, and 

means for injecting a hardenabie fluidic sealing material through the valve into the 
annulus between the tubular, member and the preexisting structure. 

534. A system for cutting a tubular member, comprising: 

means for positioning a plurality of cutting elements within the tubular member, 
means for bringing the cutting elements into axial alignment; 
means for translating the cutting elements; 
means for pivoting the cutting elements; 
means for rotating the cutting elements about a common axis; 
means for bringing the cutting elements into engagement with the tubular member, 
and 

means for preventing the cutting elements from coming into engagement with the 
tubular member if the inside diameter of the tubular member is less than a 
predetermined value; 
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wherein the cutting elements comprise: 

a first group of cutting elements; and 
a second group of cutting elements; 

wherein the first group of cutting elements are interleaved with the second 
group of cutting elements. 

535 A system for gripping a tubular member, comprising: 

means for positioning a plurality of spaced apart gripping elements within the tubular 
member, and 

means for bringing the gripping elements into engagement with the tubular member 
comprising: 

means for displacing the gripping elements in an axial direction; and 
means for displacing the gripping elements in a radial direction; and 
means for biasing the gripping elements against engagement with the tubular 
member. 

536. A method of engaging a tubular member, comprising: 

positioning a plurality of elements within the tubular member, 
bringing the elements into axial alignment; 
translating the elements; 
pivoting the elements; 

rotating the elements about a common axis; 

bringing the elements into engagement with the tubular member, and 

preventing the elements from coming into engagement with the tubular member if the 

inside diameter of the tubular member is less than a predetermined value; 
wherein the elements comprise: 

a first group of elements; and 

a second group of elements; 

wherein the first group of elements are interleaved with the second group of 
elements. 

537 A system for engaging a tubular member, comprising: 

means for positioning a plurality of elements within the tubular member, 
means for bringing the elements into axial alignment; 
means for translating the elements; 
means for pivoting the elements; 

means for rotating the elements about a common axis; 

232 



WO 2004/092527 



PCT/13S2004/0 10712 



means for bringing the elements into engagement with the tubular member, and 
means for preventing the elements from coming into engagement with the tubular 

member if the inside diameter of the tubular member is less than a 

predetermined value; 
wherein the elements comprise: 

a first group of elements; and 

a second group of elements; 

wherein the first group of elements are interleaved with the second group of 
elements. 
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